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Description 

Field of the Invenlion 

This invenlion relates generally lo sheet-fed or 
webfed, rotary offset lithographic printing presses, and 
more particularly, lo a new and improved inking/coating 
apparatus for the In-line application of aqueous or flex- 
ographic printing inks, primer or protective/decorative 
coatings applied simulianeously to the plate and blanket 
of the first or any consecutive printing unit of any litho- 
graphic priming press. 

Background of the Invention 

Conventional sheet-fed. rotary offset printing press- 
es typically include one or more printing units through 
which individual sheets are fed and printed. After the last 
printing unit, freshly primed sheets are transferred by a 
delivery conveyor to the delivery end of the press where 
the freshly printed and/or coated sheets are collected 
and sUcked untfonnly. In a typical sheet-fed, rotary off» 
set pri'fging press such as the Heidelberg Speedmaster 
line of^esses, the delivery conveyor includes a pair of 
endless:bhains carrying gripper bars with gripper fingers 
which jgiip and pull freshly printed sheets from the last 
Impre^ion cylinder and convey the sheets to the sheet 
deliveQ^jstacker. 

Singe the In ks used with sheet fed rotary offset print- 
'"9 P''!^®^ typically wet and tacky, special precau- 
tions rWs\ be taken to prevent marking and smearing of 
the freshly printed or coaled sheets as the sheets are 
transfe^^dfrom one printing unit to another. The printed 
ink on gfp surface of the sheet dries relatively slowly and 
fs eas|;^ smeared during subsequent transfer between 
printin|^^units, Marking, smearing and smudging can be 
prevergid by a vacuum assisted sheet transfer appara- 
tus a4=^ described In the following U.S. Patents: 
5,113.255: 5,127.329; 5,205.217; 5,228,391; 
5.243,909; and 5,419.254, all to Howard W. DeMoors, 
co-inventor, and manufactured and sold by Priming Re- 
search, Inc. of Dallas. Texas, U.S.A. under its trademark 
BACVAC^M. 

In some printing jobs, offsetting is prevented by ap- 
plying a protective and/or decorative coating material 
over all or a portion of the freshly printed sheets. Some 
coalings are formed of a UV-curable or water-dispersed 
resin applied as a liquid solution over the freshly printed 
sheets to protect the ink from offsening or set-off and 
improve the appearance of the freshly printed sheets. 
Such coatings are particularly desirable when decora- 
tive or protective finishes are applied in the printing of 
posters, record jackets, brochures, magazines, folding 
canons and the like. 

Description of the Prior Art 



the coaling as an in-line printing operation by using the 
last printing unit of the press as the coating application 
unit. For example. U.S. Patents 4,270.483; 4,665,414; 
and 4.779.557 disclose coating apparatus which can be 
5 moved into position to permit the blanket cylinder of the 
last printing unit of a priming press to be used to apply 
a coating nnaterial over the freshly printed sheets, in U. 
S. Patent 4,84i.g03 (Bird) there are disclosed coaling 
apparatus which can be selectively moved between the 
^0 plate cylinder or the blanket cylinder of the last printing 
unit of the press so the last printing unit can only be used 
for coating purposes. However^ when coating apparatus 
of these types are being used, the last printing unit can- 
not be used to print ink lothe sheets, but rather can only 
^5 be used for the coaling operation. Thus, while coating 
with this type of in-line coating apparatus, the printing 
press loses the capability of printing on the last printing 
unit as it is convened lo a coating unit. 

The coater of U.S. Patent 5,107,790 (Sliker et al) is 
20 retractable along an inclined rait for extending and re- 
tracting a coater head into engagement with a blanket 
on the blanket cylinder. Because of its size., the rail-re- 
tractable coater can only be installed between the last 
printing unit of the press and the delivery sheet slacker, 
2S and cannot be used for imerunii coating. The coater of 
U.S. Patent 4.6i 5,293 (Jahn) provides two separate, in- 
dependent coalers located on the dampener side of a 
converted priming unit (or applying lacquer to a plate 
and to a rubber blanket. Consequently, although a plate 
30 and blanket are provided, the coating unit of Jahn's 
press is restricted to a dedicated coating operation only 
Proposals have been made for overcoming the loss 
of a printing unit when in-line coating is used, for exam- 
ple as set fonh in U.S. Patent 5,176,077 to Howard W. 
35 Def^oore (co-inventor and assignee), which discloses 
a coaling apparatus having an applicator roller posi- 
tioned to apply the coating material to the freshly printed 
sheet while The sheet is still on the last Impression cyl- 
inder of the press. This allows the last printing unit lo 
^0 print and coal simultaneously, so that no loss of printing 
unit capability results. 

Some conventional coaters are rail-mounted and 
occupy a large amount of press space and reduce ac- 
cess to the press. Elaborate equipment is needed tor 
45 retracting such coaters from the operative coaling posi- 
tion to ihe inoperative position, which reduces access 
to the printing unit. 

Accordingly, iher© is a need for an in-line inking/ 
coaling apparatus which does not result in the loss of a 
^0 priming unit, does not extend the length of the press, 
and which can print and coat aqueous and flexographic 
inks and coating materials simultaneously onto the plate 
and blanket on any lithographic printing unit of any lith- 
ographic printing press, including the first printing unit. 
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Various arrangements have been made for applying 



Accordingly, a general object of the present inven- 
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tion is to provide improved inking/coating apparatus 
which is capable of selectively applying ink or coating 
material to a plate on a plate cylinder or ink or coating 
material lo a plate or blankei on a blanket cylinder 

A specific object of the present invention is lo pro- 
vide improved inking/coating apparatus of the character 
described which is extendable into inking/coating en- 
gagement with either a plate on a plate cylinder or to a 
plate or blanket on a blanket cylinder. 

A related object of the present invention is to pro- 
vide improved inking/coating apparatus of the character 
described which is capable of being mounted on any lith- 
ographic printing unit of the press and does not interfere 
with operator access to the plate cylinder, blanket cylin- 
der, or adjacent printing units. 

Another object ot the present invention is to provide 
improved inking/coating apparatus of the character de- 
scribed, which can be moved from an operative inking/ 
coating engagement position adjacent to a plate cylin- 
der or a blanket cylinder to a non-operative, retracted 
position. 

^11 another object ot the present invention is to pro- 
vide jinprovcd inking/coating apparatus of the character 
dssc^ed. which can be used for applying aqueous, 
flexogfaphic and ultra-violet curable inks and/or coat- 
ings combination with lithographic, flexographic and 
wateM^ss priming processes on any rotary offset print- 
ing pr^ss. 

/^elated object of the present invention is to pro- 
vide improved, inking/coating apparatus of the charac- 
ter described, which is capable of applying aqueous or 
flcxogt^hic ink or coating material on one printing unit, 
for e)^ple the first printing unit, and drying the ink or 
coatirrj" material before It Is printed or coated on the next 
printing unit so that it can be overprinted or overcoated 
immenE^iely on The next printing unit with waterless, 
aqueogs, flexographic or lithographic inks or coating 
materials. 

Yet another object of The present invention is to pro- 
vide improved inking/coating apparatus for use on a 
multiple color rotary offset printing press that can apply 
ink or coating material separately and/or simultaneously 
to the plate and/or blanket of a printing unit of the press 
from a single operative position, and from a single ink- 
ing/coating apparatus. 

A related object of the present invention is lo pro- 
vide improved inking/coating apparatus of the character 
described, in which virtually no printing unit adjustment 
or alteration is required when the inking/coating appa- 
ratus is converted from plate to blankeT printing or coal- 
ing and vice versa. 

Another object of the present invention is to provide 
improved inking/coating apparatus that can be operably 
mounted in the dampener space of any lithographic 
printing unit for inking/coating engagement with either a 
plate on a plate cylinder or a plate or blanket on a blanket 
cylinder, and which does not interfere with operator 
movement or acirvities in the interunit space between 



printing units. 

Summary of the Invention 

5 The foregoing objects are achieved by a retracta- 
ble, in-line inking/coaling apparatus which rs mounted 
on the dampener side of any printing unit of a rotary off- 
set press for movement between an operative (on-im- 
pression) inking/^coaiing position and a retracted, disen- 
^0 gaged (off-impression) position. The ink-ing/coating ap- 
paratus includes an applicator roller which is movable 
into and out of engagement with a plate on a plate cyl- 
inder or a blanket on a blanket cylinder. The inking/coat- 
ing applicator head is plvotally coupled to a printing unit 
15 by pivot pins which are mounted on the press side 
frames in the traditional dampener space of the printing 
unit in parallel alignment with the plate cylinder and the 
blanket cylinder. This dampener space mounting ar- 
rangement allows the inking/coating unit to be installed 
between any adjacent printing units on the press. 

In the preferred embodiment, the applicator head 
Includes vertically spaced pairs of cradle members with 
one cradle pair being adapted for supporting an inking/ 
coaling applicator roller in alignment with a plate cylin- 
^5 der, and the other cradle pair supporting an inking/coat- 
ing applicator roller in alignment with the blanket cylin- 
der, respectively, when the applicator head is in the op- 
erative position. Because of the pivotal support provided 
by the pivot pins, the applicator head can be extended 
30 and retracted within the limited space available in the 
traditional dampener space, without restricting operator 
access to the printing unit cylinders and without causing 
a printing unit to lose Its printing capability 

When the inking/coating apparatus is used in com- 
35 bination with a flexographic printing plate and aqueous 
or flexographic ink or coating material, the water com- 
ponent of the aqueous or flexographic ink or coating ma- 
terial on the freshly printed or coated sheet is evaporat- 
ed and dried by a high velocity, hot air interunit dryer 
^0 and a high volume heat and moisture extractor assem- 
bly so that the freshly printed ink or- coating material is 
dry before the sheet is printed or coated on the next 
printing unit. This quick drying process permits a base 
layer or film of ink, for example opaque white or melallfc 
(gold, silver or other metallics) ink to be printed on the 
first printing unit, and then overprinted on the next print- 
ing unit without back-trapping or dot gain. 

The construction and operation of the present in- 
vention will be understood from the following detailed 
50 description taken (n conjunction with the accompanying 
drawings which disclose, by way of example, the prin- 
ciples and advantages of the present invention. 
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Brief Description of the Drawinos 

FIGURE 1 is a perspective view of a sheet fed, ro- 
tary offset printing press having inking/coating ap- 
paraius embodying the present Invention; 
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FIGURE 2 is a eimpitf ied perspective view of the sin- 
gle head, dual cradfe inking/coating apparatus of 
the presem invention; 

FIGURE 3 is a schematic side clevational view of 
the printing press of Figure 1 having single head, 
dual cradle inking/coating apparatus installed in the 
traditional dampener position of the first, second 
and last printing units: 

F1GUR5 4 Is a sinripimcd side elevational view 
showing the single head, dual cradle inking/coating 
apparatus in the operative inking/coating position 
for simultaneously printing on the printing plate and 
blanket on the fourth printing unit; 
FIGURE 5 fs a simplified side clevational view 
showing the single head, dual cradle inkrng/coating 
apparatus in the operative position for spot or over- 
all inking or coating on the blanket of the first printing 
unit, and showing the dual cradle inking/coating ap- 
paratus in the operative position for spot or overall 
inking or coating on the printing plate of the second 
printing unit; 

FIGURE 6 is a srmplltied side elevational view of 
thfc^fingle head, dual cradle inking/coating appara- 
tu^f FIGURE 4 and FIGURE 5. partially broken 
a^y, showing the single head, dual cradle inking/ 
ccgting apparatus In the operative coating position 
agi having a sealed doctor blade resen/oir assem- 
bl^-=for spot or overall coating on the blanket; 
FIC^RE 7 is a schematic view showing a heat ex- 
ch^ger and pump assembly connected lo the sln- 
glfhead, dual cradle inking/coating apparatus for 
circulating temperature controlled ink or coating 
m^^^rial to the inking/coating apparatus; 
'^'^^^ ^ ^ elevational view, partially bro- 
kep^^way, and similar to FIGURE 6 which illustrates 
anjUternative coating head arrangement; 
Fi(^RE g is a simplified elevational view of a print- 
ing^jnii which illustrates pivotal coupling of the ink- 
ing^aiing apparatus on the printing unit sida frame 
members; 

FIGURE 10 is a view similar to FIGURE 2 in which 
a pair of split applicator rollers are mounted in the 
upper cradle and lower cradle, respectively; 
FIGURE 11 is a side efevational view of a split ap- 
plicator roller; 

FIGURE 12 is a perspective view of a doctor blade 
reservoir which Is centrally paaltioned by a seal el- 
ement: 

FIGURE 1 3 is a sectional view showing sealing en- 
gagcmenl of the split applicator roller against the 
partition seal element of FIGURE 12; 
FIGURE 14 is a view similar to FIGURE 8 which 
illustrates an alternative inking/coating embodi- 
ment; 

FIGURE 15 is a simplified side elevational view of 
a substrate which has a bronzed-like finish which is 
applied by simultaneous operation of the dual ap- 
plicator follcr embodiment of FIGURE 14; 
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FIGURE 16 is a side elevational view, partly in sec- 
tion, of a pan roller having separate transfer surfac- 
es mounted on a split fountain pan; 
FIGURE 17 is a simplified side elevational view of 
the dual cradio inking/coating apparatus, partially 
broken away, which illustrates an aliemativs inking/ 
coating head apparatus featuring a single doctor 
blade assembly, anilox applicator roller mounted on 
the lower cradle; and 

FIGURE IS is a side elevational view, partly in sec- 
tion, of a single doctor blade anilox applicator roller 
assembly having separate transfer surfaces, and a 
split fountain pan having separate, fountain com- 
partments, with the separate fountain compart- 
ments being supplied with different inks or coating 
materials from separate off-press sources. 

Detailed Description of the Preferred Embodiments 
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As used herein, the term "processed" refers to print- 
ing and coating methods which can be applied to either 
side of a substrate, including the application of litho- 
graphic, waterless. UV-curable. aqueous and flexo- 
graphic inks and/or coatings. The term "substrate" rs- 
25 fers to sheet and web material. Also, as used herein, the 
term "waterless printing plate" refers to a printing plate 
having image areas and non-image areas which are ole- 
ophilic and oleophobic. respectively. "Waterless printing 
ink" refers to an oil-based ink which does not contain a 
30 significant aqueous component. "Ffexographic plate" 
refers to a flexible priming plate having a relief surface 
which is wettable by flexographic ink or coating material. 
"Flexographic printing ink or coating material" refers to 
an ink or coating material having a base constituent of 
35 either water, solvent or UV-curabIc liquid. "UV-curab!e 
lithographic printing ink and coating material" refers to 
oil-based printing inks and coating materials that can be 
cured (dried) photomechanicalty by exposure to ultravi- 
olet radiation, and that have a semi^aste or gel-like 
^0 consistency. "Aqueous printing ink or coating material- 
refers TO an ink or coating material that predominantly 
contains water as a solvent, diluent or vehicle. A "relief 
plate" refers to a printing plate having image areas 
which are raised relative to non-image areas which are 
recessed. 

As shown in the exemplary drawings, the present 
invention is embodied in a new and Improved in-line ink- 
ing/coating apparatus, herein generally designated i o. 
for applying aqueous, flexographic or UV-curable inks 
^0 or protective and/or decorative coatings to sheets or 
webs printed in a sheet-ted or web-fed, roiary offset 
printing press, herein generally designated 12. In this 
instance, as shown in FIGURE 1 . the inking/coating ap- 
paratus 10 is Installed in a four unit rotary offset printing 
^ press 12. such as that manufactured by Heidelbcrger 
Druckmaschinen AG of Genmany under its designation 
Heidelberg Speedmaster SMI 02 (40', I02cm). 

The press 12 includes a press frame 14 coupled at 
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one end, herein the right end. lo a shoet feeder 15 from 
which sheets, herein designated S. are individually and 
sequentially fed into Ihe press, and at the opposite end 
wrth a sheet delivery stacker 20 in which the freshly 
printed sheets are collected and stacked. Interposed be- s 
iwcen the sheet feeder 1 6 and the sheet delivery slacker 
20 are foursubstaniially identical sheet printing units 22 
24. 26 and 28 which can print four different colors onto 
the sheets as ihey are transferred through the press 1 2 
The printing units are housed within printing towers Tl 10 
T2. T3 and T4 formed by side frame members 14 15* 
Each printing tower has a delivery side 25 and a damp- 
ener side 27. A dampener space 29 is partially enclosed 
by the side frames on the dampener side of the printinq 
unit. ^ ^ 

IS 

As illustrated, the printing units 22. 24. 26 and 28 
are substantially identical and of conventional dosign 
The first printing unit 22 includes an in-feed transfer cyl- 
inder 30. a Plate cylinder 32. a blanket cylinder 34 and 
an impression cylinder 36, all supported for rotation in 20 

parallel alignment between The press side frames 14 15 
Which define priming unit towers Tl, T2. T3 and T4 Each 
of the ^tthree printing units 22. 24 and 26 have a trans- 
fer cyy^er 38 disposed to transfer the freshly printed 
sheelsjfom the adjacent impression cylinder and trans- S5 
fer ihe^eshly printed sheets to the next priming unit via 
an intermediate tram sfer drum 40. 

Tfp=last printing unit 28 includes a delivery cylinder 
42 mounted on a delivery shaft 43. The delivery cylinder 
42 sup^rts the freshly printed sheet 18 as it is trans- 30 
fcrred jtrom the last impression cylinder 36 to a delivery 
conveit^r system, generally designated 44. which trans- 
fers Ihe^reshly printed sheet to the sheet delivery stack- 
er 20. ^ prevent smearing during transfer, a flexible 
coverirgis mounted on The delivery cylinder 42. as de- 3S 
scribedahd claimed in U.S. Patent 4.402,267 to Howard 
W. Oemore, which is incorporated herein by reference. 
The flegble covering is manufactured and sold by Print- 
ing Research, Inc. of Dallas. Texas. U.S.A . under its 
trademark SUPER BLUE®. Optionally, a vacuum-as- 
sisted sheet transfer assembly manufactured and sold 
by Printing Research. Inc of Dallas. Texas, U.S.A.. un- 
der its trademark BACVAOS) can be substituted for the 
delivery transfer cylinder 42 and flexible covering. 

The delivery conveyor system 44 as shown in FIG- 4S 
URE 2 is of conventional design and includes a pair of 
endless delivery gripper chains 46. only one of which is 
shown carrying at regular spaced locations along the 
chains, laterally disposed gripper bars having gripper 
fingers used to grip the leading edge of a freshly primed so 
or coated sheet 18 after it leaves the nip between the 
tmpression cylinder 36 and delivery cylinder 42 of the 
last printing unit 28. As Ihe leading edge Is grlfipea by 
the gripper fingers, the delivery chains 46 pull the sheet 
away from the last impression cylinder 36 and convey ss 
the freshly printed or coated sheet to the sheet delivery 
stacker 20. ^ 

Prior to reaching the delivery sheet stacker, the 



freshly printed and/or coated sheets S pass under a de- 
livery dryer 48 which includes a combination of infra-red 
thermal radiation, high velocity hot air flow and a high 
performance heat and moisture extractor for drying the 
ink and/or the protective/decorative coating. Preferably, 
the delivery dryer 48. including the high performance 
heat and moisture extractor is constructed as described 
in U.S. Application Serial Number 08/116.711. filed Sep- 
tember 3, 1 993. entitled "Infra-Red Forced Air Dryer and 
Extractor- by Howard C. Secor. Ronald M. Rendleman 
and Paul D. Copenhaver, commonly assigned to the as- 
signee of the present invention. Howard W. DeMoore, 
and licensed to Priming Research. Inc. of Dallas, Texas.' 
U.S.A.. which manufactures and markets the delivery 
dryer 48 under its trademark AIR BLANKET™. 

In the exemplary embodiment shown in FIGURE 3 
the first printing unit 22 has a flexographic printing plate 
PF mounted on the plaie cylinder, and therefore neither 
an inking roller train nor a dampening system is re- 
quired. A flexographic printing plate PF is also mounted 
on the plate cylinder of the second priming unit 24. The 
form rollers of the inking roller train 52 shown mounted 
on the second priming unit 24 are retracted and locked 
off to prevent plate contact. Flexographic ink is supplied 
to the flexographic plate PF of the second printing unit 
24 by the Inking/coaling apparatus 10. 

A suitable flexographic printing plate PF is offered 
by E.I. du Pom de Nemours of Wilmington. Delaware, 
U.S.A., under its trademark CYREL(B>. Another source 
is BASF Aktiengesellschaft of Ludwigshafen, Germany, 
which offers a suitable flexographic printing plate under 
its trademark NYLOFLEX®. 

The third printing unit 26 as illustrated in FIGURE 3 
and FIGURE 4 is equipped for lithographic printing and 
includes an inking apparatus 50 having an inking roller 
train 52 arranged to transfer ink Q from an ink fountain 
54 to a lithographic plate P mounted on the plate cylinder 
32. This is accomplished by a fountain roller 56 and a 
ductor roller 57. Tha fountain roller 56 projects into the 
ink fountain 54, whereupon its surface picks up ink. The 
lithographic printing ink Q is transferred from the foun- 
tain roller 56 to the inking roller train 52 by the ductor 
roller 57. The inking roller train 52 supplies ink Q to the 
image areas of the lithographic printing plate R 

The lithographic priming ink Q is transferred from 
the lithographic printing plate P lo an ink receptive blan- 
ket B which is mounted on the blanket cylinder 34. The 
inked image carried on the blanket B is transferred to a 
substrate S as the substrate is transferred through the 
nip between the blanket cylinder 34 and the impression 
cylinder 36. 

The Inking roller arrangement 52 illustrated in FIG- 
URE 3 and FIGURE 4 is exemplary for use in combina- 
lion with lithographic ink printing plates R It is under- 
stood that a dampening system 58 having a dampening 
fluid reservoir OF is coupled to the inking roller train 52 
(FIGURE 4), but is not required for waterless or flexo- 
graphic printing. 
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The plate cylinder 32 of printing unit 29 is equipped 
wnh a waterless printing plate PW. Waterless priming 
plates are also referred to as dry planographic printing 
plates and are disclosed in the following U.S. patents* 
3.910,137; Re. 30.670; 4,086.093; and 4.853.31 3. Suit- s 
able waterless printing plates can be obtained from 
Toray Industries, Inc. of Tokyo. Japan. A dampening 
system is not used for waterless printing, and waterless 
(oil-based) printing ink is used. The waterless priming 
plate PW has image areas and non-image areas which w 
are oleophilic/hydrophilrc and oleophobic/hydrophobic 
respectively. The waterless printing plate PW is en- 
graved or etched, with the image areas being recessed 
with respea to the non-image areas. The image area of 
the waterless printing plaiG PW is rolled-up with the flex- 75 
©graphic or aqueous printing ink which is transferred by 
tho applicator roller 66. Both aqueous and oil-based inks 
and coatings are repelled from the non-image areas, 
and are retained in the image areas. The printing ink or 
coatmg is Then transferred from the image areas to an 
ink or coating receptive blanket B and is printed or coat- 
ed onto a substrate S. 

FQsome printing jobs, a flexographic plate PF or a 
waterl^s priming plate PW is mourned over a resilient 
packiipg such as the blanket B on the blanket cylinder 25 
34. for|xample as indicated by phantom fines in printing 
unit 2^of FIGURE 5. An advantage of this aiternalive 
emboe^rnent is that the waterless plate PW or the flex- 
ograpPH^ plate PF are resitiently supported over the 
blankeflryllnder by the underlying blanket B or other re- so 
siliempckrng. The radial deflection and give of the re- 
silient blanket B provides uniform, positive engagement 
beiwe^^ihe applicator roller 66 and a flexographic plate 
or watpSess plate. 

Inj^at arrangement, a plate is not mounted on the ss 
plate cylinder. 32; instead, a waterless plate PW is 
mounted on the blanket cylinder, and the inked image 
on the ^terless printing plate is not offset but is instead 
transf^ed directly from the waterless printing plate PW 
to the substrate S. The water component of flexographic 
ink on the freshly printed sheet is evaporated by high 
velocity, hot air dryers and high volume heat and mois- 
ture extractors so that the freshly printed aqueous or 
flexographic ink is dried before the substrate is printed 
on the next printing unit. 45 

• Referring now to FIGURE 2. FIGURE 3 and FIG- 
URE 9. the inking/coating apparatus 10 is pivotalty 
mounted on the side frames 14.15 for rotation about an 
axis X. The inking/coaiing apparatus 10 includes a 
frame 60. a hydraulic motor 62, a lower gear train 64. so 
an upper gear train 65. an applicator roller 66. a sealed 
doctor blade assembly 63 (FIGURE 6). and a drip pan 
DP, all mounted on the frame 6a The external peripheral 
surface of the applicator roller 66 is wened by contact 
with liquid coating material or ink contained in a reservoir 55 

70. 

The hydraulic motor 62 drives the applicator roller 
66 synchronously with the plate cylinder 32 and the 



blanket cylinder 34 in response to an RPM control signal 
from the press drive (not illustrated) and a feedback sig- 
nal developed by a tachometer 72. While a hydraulic 
drjve motor is preferred, other drive means such as an 
electric drive motor or an equivalent can be used. 

When using waterless printing plate systems, the 
temperature of the waterless printing ink and of the wa- 
terless printing plate must be closely controlled for good 
image reproduction. For example, for waterless offset 
printing with TORAY waterless printing plates PW. it is 
absolutely necessary to control ths waterless printing 
plate surface and waterless ink temperature to a very 
narrow range, for example 24*C (75''F) to 27*0 (60'F) 
Referring to FIGURE 7, the reservoir 70 is supplied 
with ink or coating which is temperature controlled by a 
heat exchanger 71. The temperature controlled ink or 
coating material is circulated by a positive displacement 
pump, for example a peristaltic pump, through the res- 
en^oir 70 and heat exchanger 71 from a source 73 
through a supply conduit 75 and a return conduit 77. The 
heat exchanger 71 cools or heats the ink or coaling ma- 
terial and maintains the ink or coating and the printing 
plate within the desired narrow temperature range. 

According to one aspect of the present invention, 
aqueous/flexographic ink or coating material is supplied 
to the applicator roller 66. which transfers the aqueous/ 
flexographic ink or coating material to the printing plate 
(FIGURE 7), which nr^y be a waterless printing plate or 
a flexographic printing plate. When ihe inking/coaling 
apparatus is used for applying aqueous/flexographic ink 
or coaling material to a waterless printing plate PW. the 
inking roller train 52 is not required, and Is retracted 
away from the printing plate. Because Ihe viscosity of 
aqueous/flexographic printing ink or coating material 
varies with temperature, it is necessary to heat or cool 
the aqueous/flexographic printing ink or coating material 
to compensate for ambient temperature variations to 
maintain the ink viscosity in a preferred operating range. 

For example, the temperature of the printing press 
can vary from around 60'»F (15'*C) in the morning, to 
around SS^'F (29<'C) or more In the afternoon. The vis- 
cosity of aqueous/flexographic printing ink or coating 
material can be marginally high when the ambient tem- 
perature of the press is near eO^F (IS^C). and the vis- 
cosity can be marginally low when the ambient temper- 
ature of the press exceeds 85*F (29'*C). Consequently, 
it is desirable to control the temperature of the aqueous/ 
flexographic printing ink or coating material so that it will 
maintain the surface temperature of waterless printing 
plates within the specified temperature range. Moreo- 
ver, the ink/coating material temperature should be con- 
trolled to maintain the tack of tho aqueous/flexographic 
printing ink or coaling material within a desired range 
when the ink or coaling material is being used in con- 
nection with flexographic' printing processes. 

The applicator roller 66 is preferably an anitox fluid 
metering roller which transfers measured amounts of 
printing ink or coating material to a plate or blanket. The 
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surface of an anitox roller is engraved with an array of 
closely spaced, shallow depressions referred as •cells- 
Ink or coaling from the rcseivoir 70 flows into the cells 
as Ihe anitox roller turns through the resen^oir. The 
transfer surface of the anilox roller is "doctored" (wiped 5 
Of scraped) by dual doctor blades 6BA, 68B to remove 
excess Ink or coating niateria). The ink or coating me- 
tered by the anilox roller is that contained within the 
cells. The dual doctor blades SBA. 686 also seal the sup- 
ply resen/oir 70. 

The anilox applicator roller 66 is cylindrical and may 
be constructed in various diameters and lengths con- 
taining cells of various sizes and shapes. The volumetric 
capacity of an anilox roller is determined by cell size 
shape and number of cells per unit area. Depending up^ ts 
on the intended application, the cell pattern may be fine 
(many small cells per unit area) or coarse (fewer large 
cells per unit area). 

By supplying the ink or coating material through the 
inking/coating apparatus 1 0. more ink or coating mate- so 
rial can be applied to the sheet S as compared with the 
inking roller train of a lithographic printing unit Moreo- 
ver, c^or intensity is stronger and more brilliant because 
the aggeous or flexographic ink or coating material is 
appli^gat a much heavier film thickness or weight than 2s 
can l|e applied by the lithographic process, and the 
aqueous or flexographic colors are not diluted by damo- 
eningiSblution. 

P'Nierably, the sealed doctor blade assembly 69 is 
consicmted as described in U.S. Patent 5,176.077 to 30 
Howags w. Del^re. co-inventor and assignee, which 
IS incorporated herein by reference. An advantage of us- 
ing a galed resen/oir is that fast drying ink or coating 
mater^can be used. Fast drying ink or coating material 
can bemused in an open fountain 53 (see FIGURE 8)- os 
however, open air exposure causes the water and sol- 
vents ir¥=the fast-drying ink or coating material to evap- 
orate fpter. thus causing Ihe ink or coating material to 
dry prggiaturely and change viscosity. Moreover an 
open fountain emits unwanted odors into the press 
room. When the sealed doctor blade assembly is uti- 
l«ed."thepump (FIGURE?) which circulates inkorcoat- 
•ng material to the doctor blade head is preferably a per- 
istaltic pump, which does not inject air into the feeder 
hnes which supply the ink or coating reservoir 70 and -5 
helps to prevent the formation of air bubbles and foam 
within Ihe ink or coating material. 

An inking/coating apparatus 10 having an alterna- 
tive applicator roller arrangement Is illustrated in FIG- 
URES 10-13. In this arrangement, the engraved meter- so 
>ng surface of the anilox applicator rollers 66. S7 are par- 
tiiioned by smooth seal surfaces 66C which separates 
a first engraved peripheral surface portion 66A from a 
second engraved peripheral surface portkin 66B Like- 
wise, smooth seal surfaces 66D. 66E are formed on the 5S 
opposite end portions of the applicator roller 66 for en- 
gaging end seals 134. 1 36 (FIGURE 12) of the doctor 
blade resen/oir. The upper applicator roller 67 has en- 



graved anitox metering surfaces 67A and 67B which are 
separated by a smooth seal band 67C. 

Referring now to FIGURE 12 and FIGURE 13 the 
reservoir 70 of the doctor blade head 63 is panitioned 
by a curved seal element 130 to form two separate 
chambers 70A. 708. The seal element 130 is secured 
to the doctor blade head within an annular groove 132 
The seal element 130 Is preferably made of poW- 
urethane foam or other durable, resilient foam material 
The seal element 130 is engaged by the seal band 65 
thus forming a rotary seal whk:h blocks the leakage of 
ink or coating material from one resen/oir chamber into 
the other reservoir chamber. Moreover, the seal band 
provides an unprinled or uncoated area which sepa- 
rates the primed or coated areas from each other, which 
IS needed for work and turn printing jobs or other printing 
jobs which print two or more separate images onto the 
same substrate, 

Another advantage of the split applicator roller em- 
bodiment IS that it enables two or more flexographic inks 
or coaling materials to be printed simultaneously within 
the same lithographic printing unit. That is. the reservoir 
chambers 70A. 70B of the upper doctor blade assembly 
can be supplied with gold ink and silver ink. for example 
While the reservoir chambers 70A, 708 of the lower doc- 
tor blade assembly can be supplied with inks of two ad- 
ditional colors, lor example opaque wrtiite ink and blue 
ink. This permits the opaque white ink lo be overprinted 
with the gold ink. and the blue ink to be overprinted with 
the silver ink on the same printing un it on any lithograph- 
ic press. 

Moreover, a catalyst can be used in the upper doc- 
tor blade reservoir and a reactive ink or coating material 
can be used in the tower doctor blade reservoir. This can 
provide various effects, for example improved chemical 
resistance and higher gloss levels. 

The split applicator roller sections 67A. 67B in the 
upper cradle position can be used for applying two sep- 
arate inks or coating materials simultaneously, for ex- 
ample flexographic. aqueous and ultra-violet curable 
inks or coating materials, to separate surface areas of 
the plate, while the lower applicator roller secttens 66A. 
668 can apply an initiator layer and a micro-encapsu- 
lated layer simultaneously to separate blanket surface 
areas. Optionally, the metering surface ponions 66A, 
668 can be provided with different cell metering capac- 
ities for providing different printing eHects which are be- 
ing printed simultaneously. For example, the screen line 
count on one half-section of an anilox applicator roller 
is preferably in the range of 200-600 lines per inch 
(79-236 lines per cm) for half-tone images, and the 
screen line count of the other half-section is preferably 
in the range ol 100-300 lines per inch (39-118 lines per 
cm) for overall coverage, high weight appltoations such 
as opaque white. This split arrangement in combination 
with dual appltoaior rollers is particularly advantageous 
when used in connection with "work and turn" prinlincj 
jobs. * 
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Referring again to FIGURE 8. instead of using the 
sealed doctor blade reservoir assembly 68 as shown in 
FIGURE 6, an open founia'in assembly 69 is provided 
by the fountain pan 53 which contains a volume of liquid 
ink Q or coating material. The liquid ink or coaling ma- s 
terial ts transferred lo the applicator roller 66 by a pan 
roller 55 which (urns in contact with ink Q or coating ma- 
terial, in the fountain pan. If a split applicator roller is 
used, the pan roller 55 is also split, and the pan is divided 
inio two pan sections 53A. 53B by a separator plate 53P lo 
as shown in FIGURE 16. 

In the alternative embodiment of FIGURE 16 the 
pan roller 55 is divided into two pan roller sections 55A 
55B by a centrally located, annular groove 59 Tha sep- 
arator plate 53P is received within and centrally aligned is 
with the groove 59. but does not touch the adjoining roll- 
er faces. By this arrangement, two or more inks or coat- 
mg matenals Qi , Q2 are contained within the open pan 
sections 55A. 55B for transfer by the split pan roller sec 
ttons 53A, 53B. respectively This permits two or more 20 
flexographic inks or coating materials to be transferred 
to two separate image areas on the plate or on the blan- 
ket ome same printing unit. This arrangement is par- 
ticula^g advantageous for work and turn printing jobs or 
other,ppniing jobs which print two or more separate im- 
agesp^to the same substrate. 

Tf^ frame 60 of the inking/coating apparatus 1 0 in- 
cludesside support members 74. 76 which support the 
applicator roller 66, gear train 64. gear train 65 doctor 
blade.^sembly 68 and the drive motor 62. The appli- 30 
cator ^ler 66 is mounted on stub shafts 63A. 63B which 
are sujjponed at opposite ends on a lower cradle as- 
sembI>^^00 fonried by a pair of side support members 
78. 80;^ich have sockets 79. 8i and retainer caps 101 
1 03. T%5e stub shafts are received in roller bearings 1 05.' 3S 
107 w^h permit free rotation of the applicator roller 66 
about U longitudinal axis Ai (axis A2 in the upper cra- 
dle), retainer caps 101. 103 hold the stub shafts 
63A, SgB and bearings 105. 107 in the sockets 79. 8i 
and hold the applicator roller 66 in paraNol alignment 40 
with the pivot axis X 

The side suppon members 74. 76 also have an up- 
per cradle assembly 1 02 formed by a pair of side support 
members 82. 84 which are vertically spaced with re- 
spect to the lower side plates 78. 80. Each cradle 100 4S 
102 has a pair of sockets 79. 81 and 83. 85. respectively 
for holding an applicator roller 66, 67 for spot coating or 
inking engagement with the printing plate P on the plate 
cylinder 32 (FIGURE 4) or with a priming plate P or a 
blanket B on the blanket cylinder 34. 50 

Preferably, the applicator roller 67 (FIGURE 8, FIG- 
URE 9) the upper cradle (plate) position Is an anilox roll- 
er having a resilient transfer surface. In the dual cradle 
arrangement as shown in FIGURE 2. the press operator 
can quickly change from blanket inklng^coating to plate ss 
inkjng/coating within minutes, since it Is only necessary 
to release, remove and reposition or replace the appli- 
cator roller 66. 



The capability to simufianeousfy print in the flexo- 
graphic mode, the aqueous mode, the waterless mode 
or the hthographic mode on different printing unrts of the 
same lithographic press and to prim or coat from either 
The plate positron or the blanket position on any one of 
the printing units is referred to herein as the 
LITHOFLEX- printing process or system 
LITHOFLEX^ is a trademark of Priming Research Inc 
of Dallas. Texas, U.S.A.. exclusive licensee of' the 
present invention. 

Referring now to FIGURE 14, an inking^coating ap- 
paratus 10 having an inking/coating assembly 109 of an 
alternative design is installed in the upper cradle posi- 
tion for applying ink and/or coating material to a plaie P 
on the plate cylinder 32. According to this alternative 
embodiment, an applicator roller 67R having a resilient 
transfer surface is coupled to an anilox fluid metering 
roller which transfers measured amounts of printing ink 
or coaling material to the plate P The anilox roller ill 
has a transfer surface constructed of metal, ceramic or 
composite material which is engraved with cells The re- 
siliem applicator roller 67R is interposed in transfer en- 
gagement with the plate P and the metering surface of 
the anilox roller 111. The resilient transfer surface of the 
applicator roller 67R provides uniform, positive engage- 
ment with the plate. 

Referring now to FIGURE 17. an inking/coating ap- 
paratus 10 having an alternative inking/coating assem- 
bly 113 is Installed In the lower cradle assembly 100 for 
applying flexographicor aqueous ink and/or coaling ma- 
terial Q to a plaie or blanket mounted on the blanket cyl- 
inder 34. Instead of using the sealed, dual doctor blade 
reservoir assembly 68 as shown in FIGURE 6. an open, 
single doctor blade anilox roller assembly 113 is sup- 
plied with liquid Ink Q or coating material contained in 
an open fountain-pan 1 1 7. The liquid ink or coating ma- 
terial Q is transferred to the engraved Transfer surface 
of the anilox roller 66 as it turns in the fountain pan 1 1 7. 
Excess ink or coating material Q is removed from the 
engraved transfer surface by a single doctor blade 68B. 
The liquid ink or coating material Q is pumped from an 
off-press source, tor example the drum 73 shown in FIG- 
URE 17. through a supply conduit 119 into the fountain 
pan 117 by a pump 120. 

For overall Inking or coating jobs, the metering 
transfer surface of the anilox roller 66 extends over its 
entire peripheral surface. However, for certain printing 
jobs which print two or more separate images onto the 
same substrate, for example work and turn printing jobs, 
the metering transfer surface of the anilox applicator roll- 
er 66 is paniiioned by a centrally located, annular un- 
dercut groove 66C which separates first and second 
metering transfer surfaces 66A, 66B as shown in FIG- 
URE n and FIGURE 18. 

The single doctor blade 68B has an edge 63E which 
wipes simultaneously against the split metering transfer 
surfaces 66A. 66B. in this single blade, split anilox roller 
embodiment 113, it is necessary to provide dual supply 
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sources, for example drums 73A. 73B. dual supply lines 
119A. 11 9B. and dual pumps 120A. i20B. Moreover, the 
fountain pami7 is also split, and the pan n? Is divided 
into two pan sections 117A. 1i7B by a separator plate 
121. as shown in FIGURE 18. The separator plate 121 
is centrally aligned with the undercut groove 66C. bui 
does not touch the adjoining roller faces. 

Although the single blade, split anilox applicator roll- 
er assembly 113 is shown mounted in the lower cradle 
position (FIGURE 17). it should be understood that the 
single blade, split anilox applicator roller assembly lis 
can be mounted and used in the upper cradle position 
as well. 

According to another aspect of the present Inven- 
tion, the inking/coating apparatus 10 is pivotally coupled 
on horizontal pivot pins 88P, 90P which allows the single 
head, dual cradle inking/coating apparatus 10 to bo 
mounted on any lithographic priming unit. Referring to 
FIGURE 9. the horizontal pivot pins 8SP. 90P are mount- 
ed within the traditional dampener space 29 of the print- 
ing unit and are secured to the press side frames 14 
15, respectively. Preferably, the pivot support pins 369 
90P ^ secured to the press side frames by a threaded 
fastener The pivot support pins are received within cir- 
cular.^penings 88. 90 which intersect the side support 
members 74. 76 of the inking/coating apparatus 1 0 The 
horiZOTtal support pins 88P. SOP are disposed in parallel 
aligniuent with rotational axis X and with ihe plate cylin- 
der ahd blanket cylinder, and are in longitudinal align- 
ment ^th each other 

Pfp.ferably, the pivot pins SSP, 90P are located in 
the dampener space 29 so that the rotational axes A1 , 
A2 of Jfcie applicator rollers 66, 67 are elevated with re- 
spect |sthe nip contact points Nl , N2. By that arrange- 
ment, We transfer point between the applicator roller 66 
and aH^anket on the blanket cylinder 34 (as shown in 
FIGURE 8) and the transfer point between the applicator 
roller ©|and a plate on the plate cylinder 32 (as shown 
in FIGURE 5) are above the radius lines Ri. R2 of the 
platecyilnderandthe blanket cylinder, respectively. This 
permits the inking/coating apparatus 10 to move clock- 
wise to retract the applicator roller 66 to an off-impres- 
sion position relative to the blanket cylinder in response 
to a single extension stroke of the power actuator arms 
104A, 106A. Similarly, the applicator roller 66 is moved 
counterclockwise to the on-impression operative posi- 
tion as shown in FIGURES 4. 5, 6 and 8 by a single re- 
traction stroke of the actuator arms 104A. 106A. respec- 
tively. 

Preferably, the pivot pins are made of steel and the 
side support members are made of aluminum, with the 
steel pivot pins and the aluminum Collar portion border- 
ing the circular openings 88. 90 forming a low friction 
lournal. By this arrangement, the inking/coating appara- 
tus 10 IS freely rotatable clockwise and counterclock- 
wise with respect to the pivot pins aSR 90R Typically 
the arc length of rotation is approximate V 60 mils (about 
1 .5 mm). Consequently, the inking/coaiing apparatus 10 



is almost toialV enclosed within the dampener space 29 
of Ihe printing unit in the on-impression position and in 
tne off-impresslon position. 

■^ecradl9a6semblies100andi02positiontheap- 
p icator roller 66 in inking/coating alignment with the 
plate cylinder or blanket cylinder, respectively, when the 
inking/coating apparatus 1 0 is extended to the operative 
(on-impression) position. Moreover, because the inking/ 
coating apparatus 10 is installed within the dampener 
space 29, ii is capable of freely rotating through a small 
arc while extending and retracting without being ob- 
structed by the press side frames or other parts of the 
printing press. This makes it possible to install the ink- 
mg/coating apparatus 10 on any lithographic printing 
unit. Moreover, because of its internal mounting position 
within the dampener space 29. the projection of the ink- 
ing/coating apparatus 10 into the space between print- 
ing units IS minimal, This assures unrestricted operator 
access to the printing unit when the applicator head is 
in the operative (on-impression) and retracted (off-im- 
pression) positions, 

As shown in FIGURE 4 and FIGURE 6. movement 
Of the inking/coating apparatus 10 is counterclockwise 
from the retracted (off-impression) position to the oper- 
« ative. (on-impression) position. 

Although the dampener side installation is pre- 
ferred, the inking/coating apparatus 10 can be adapted 
for operation on the delivery side of the printing unit with 
the inking/coating apparatus being movable from a re- 
tracted (off-impresslon) position to an on-impression po- 
sition for engagement of the applicator roller with either 
a plate on the plate cylinder or a blanket on the blanket 
cylinder on the delivery side 25 of the printing unit. 
Movement of the inking/coating apparatus 1 0 to the 
3S operative (on-impresskjn) position is produced by pow- 
er actuators, preferably double acting pneumatic cylin- 
ders 104, 106 which have extendable/retractable power 
transfer arms 104A. 106A, respectively. Ths first pneu- 
matic cylinder 104 Is pivotally coupledto the press frame 
"0 1 4 by a pivot pin 1 00, and the second pneumatic cylinder 
1 06 IS pivotally coupled to the press frame 1 5 by a pivot 
pin 110. In response to selective actuation of the pneu- 
matic cylinders 1 04. 1 06. the power transfer arms 104A, 
1 06A are extended or retracted. The power transfer arrri 
« 104A is pivotally coupled to the side support member 
74 by a pivot pin 112. Likewise, the power transfer arm 
106A IS pivotally coupled to the side support member 
76 by a pivoi pin 114. 

As the power arms extend, the inking/coating appa- 
so ratus 1 0 is rotated clockwise on the pivot pins 88R 90P. 
thus moving the applicator roller 66 to the oH-lmpre^siori 
position. As the power arms retract, the inking/coater 
apparatus 60 is rotated counlcrckjckwise on the pivot 
pins sap, 90P thus moving the applicator roller 66 to the 
55 on-impression position. The torque applied by the pneu- 
matic actuators is transmitted to the inking/coating ap- 
paratus 10 through the pivot pin 112 and pivot pin 114. 
Fine adjustment of the on-impression position of the 
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applicator roller relative to the plate cylinder or the blan- 
ket cylinder, and of the pressure of roller engagement 
IS provided by an adjustable stop assembly n 5 The ad- 
justable Slop assembly 115 has a Ihreaded bolt US 
which IS engagable with a bell crank 11 8. The bell crank 
1 18 IS pivotally coupled to the side support member 74 
on a pin 1 20. One end of the bell crank i is is engagable 
by the threaded bolt 116. and a cam roller 122 is mount- 
ed for rotation on its opposite end. The striking point of 
engagement is adjusted by rotation of the bolins so 
that the applicator roller 66 is properly positioned for ink- 
ing/coaiing engagement with the plate P or blanket B 
and provides the desired amount of inking/coating pres- 
sure when the inking/coating assembly 60 is moved to 
the operative position. 

This arrangement permits the in-line Inking/coaiinq 
apparatus to operate effectively without encroaching in 
the interunit space between any adjacent printing units 
and without btocking or obstructing access to the cylin- 
ders of the printing units when the inking/coating appa- 
ratus IS in the extended (off-impression) position or re- 
racted (on-impression) position. Moreover, when the In- 
line m^g/coaiing apparatus is in the retracted position 
the do^or blade resen/oir and coating circulation lines 
can be^rained andflushed automatically while the print- 
ing press IS running as well as when the press has been 
stoppedfor changeover from one job to another or from 
one tyg? of ink or coating to another 

Substrates which are printed or coated with aque- 
ous flexpgraphic printing Inks require high velocity hot 
air for Spying. When printing a flexographic ink such as 
opaque white or metallic gold, It is always necessary to 
dry ther^rinted substrates between printing unrts before 
overpr«»hng them. According to the present invention 
the waicf component on the surface of the freshly print- 
ed or coated substrate S is evaporated and dried by high 
velocit^ot air interunit dryer and high volume heat and 
moistufg=,extraclor units 124. 126 and 128. as shown in 
FIGUR^. FIGURE 4 and FIGURE 5. The dryer/extrac- 
tor units 124, 126 and 128 are oriented to direct high 
velocity heated air onto the freshly printed/coated sub- 
strates as they are transferred by the Impression cylin- 
der 36 and the intermediate transfer drum 40 of one 
printing unit and to another transfer cylinder 30 and to 
the impression cylinder 36 of the next printing unit 'By 
that arrangement, the freshly printed flexographic ink or 
coating material is dried before the substrate S Is over- 
printed by the next printing unit. 

The high velocity, hot air dryer and high perlorm- 
ance heat and moisture extractor units 1 24. 1 26 and 1 28 
utilize high velocity air jels which scrub and break-up Ihe 
moist air layer which clings to the surface of each freshly 
pnnted or coated sheet or web. Within each dryer high 
velocity air Is heated as it flows across a resistance heat- 
ing element within an air delivery baffle tube. High ve- 
locity jets of hoi air are discharged through multiple air- 
flow apertures into an exposure zone Z (FIGURE 4 and 
FIGURE S) and onto the freshly printed/coated sheet S 



as it is transferred by the impression cylinder 36 and 
transfer drum 40, respectively. 

Each dryer assembly includes a pair of air delivery 
dnrer heads 124D, 126D and 128D which are arranged 
in spaced, side-by-side relationship. The high velocity 
hot air dryer and high performance heat and moisture 
extractor units 124. 126 and 128 are preferably con- 
structed as dIsckDsed in co-pending U.S. Patent Appli- 
cation Serial No. 08/1 32,584. filed October 5, 1 993 en - 
>o titled -High Velocity Hot Air Dryer", to Howard W De- 
Moore, co-inventor and assignee of the present inven- 
tion, and which is incorporated herein by reference and 
which IS marketed by Printing Research. Inc. of Dallas, 
Texas, U.S.A.. under its trademark SUPER BLUE HV™ 
'5 The hot moisture-laden air displaced from the sur- 
face of each printed or coated sheet is extracted from 
the dryer exposure zone Zand exhausted from the print- 
ing unit by the high volume extractors 1 24, 1 26 and 1 28 

^ 1 24E. 1 26E and 128E coupled to the dryer heads 1 24D 
1 26D and 1 28D and draws Ihe moisture, volatiles. odors 
and hot air through a longitudinal air gap G between the 
dryer heads. Best results are obtained when extraction 
IS performed simultaneously with drying. Preferably, an 
extractor is ctosely coupled to the exposure zone Z at 
each dryer location as shown in FIGURE 4 Extractor 
heads 124E. 126E and l2aE are mounted on the dryer 
heads 124D, 126D and 128D, respectively, with the lon- 
gitudinal extractor air gap G facing directly into the ex- 
30 posure zone Z. According to this arrangemenl, each 
printed or coated sheet is dried before It is printed on 
the next printing unit. 

The aqueous water-based inks used in flexographic 
pnnting evaporate at a relatively moderate temperature 
3S provided by the interunit high velocity hot air dryers/ex- 
tractors 124, 126 and 128. Shaipness and print quality 
are substantially improved since the flexographic Ink or 
coating material is dried before it is overprinted on the 
next printing unit. Since the freshly printed flexographic 
^0 ink is dry, dot gain is substantially reduced and back- 
trapping on the blanket of the next printing unit is virtu- 
ally eliminated. This interunit drying/extracting arrange- 
ment makes it possible to print flexographic inks such 
as metallic ink and opaque white ink on the first priming 
unit, and then dry-trap and overprint on the second and 
subsequent priming units. 

N/loreover, this arrangement permits the first printing 
unrt 22 to be used as a coater in which a flexographic. 
aqueous or UV-curable coating material is applied to the 
so lowest grade substrate such as recycled paper, card- 
board, plastic and Ihe like, to trap and seal-in lint, dust 
spray powder and other debris and provide a smoother, 
more durable printing surface which can be overprinted 
on the next printing unit. 
« A first down (primer) aqueous coating layer seals- 
in the surface of a tow grade, rough substrate, for ex- 
ample, re-cycled paper or plastic, and improves over- 
printed dot definition and provides batter ink lay-down 
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while preventing strike-through and show-through A 
flexographic UV-curable coating material can then be 
applied downstream over the primer coating, thus pro- 
ducing higher coating gloss. 

Preferably, the applicator roller 66 is constructed of s 
composite carbon fiber material, metal or ceramic coat- 
ed metal when it is used for applying ink or coating ma- 
terial to the blanket B or other resilient material on the 
blanket cylinder 34. When the applicator roller 65 is ap- 
plied to the plate, iiispreferablyconstructedasananilox lo 
roller having a resilient, compressible transfer surface 
Suitable resilient roller surface materials include Buna 
N synthetic rubber and EPDM (terpolymer elastomer). 

It has been demonstrated in prototype testing that 
the inking/coating apparatus 1 0 can apply a wide range is 
of ink and coating types, including fluorescent (Day Glo) 
pearlGscent, melallics (gold, sliver and other metals)' 
glitter, scratch and sniff (micro-encapsulated fragrance), 
scratch and reveal, luminous, pressure-sensitive adhe^ 
sives and the like, as well as UV-curable and aqueous so 
coatings. 

With the dampener assembly removed from the 
pnnti^ unit, the inking/coating apparatus 10 can easily 
be insj^lled in the dampaner space for selectively ap- 
plyingT^exographic Inks and/or coatings to a flexograph- 25 
ic or v^^erless printing plate or to the blanket. Moreover, 
overprinting of the flexographic inks and coalings can 
ba peBormed on the next printing unit since the flexo- 
graphnsjinks and/or coatings are dried by the high ve- 
locity. ,^t air Inierunrt dryer and high volume heat and so 
moistige extractor assembly of the present inventksn. 

T^e flexographk: inks and coatings as used in the 
presertLjnvention contain colored pigments and/or sol- 
uble d^s, binders which fix the pigments onto the sur- 
face ofme substrate, waxes, defoamers. thickeners and 3S 
solvent Aqueous printing inks predominantly contain 
water 4s=a diluent and/or vehicle. The thickeners which 
are pr^rred include algonates, starch, cellulose and 
Its deri^iives. for example cellulose esters or cellulose 
ethers and the like. Coloring agents including organic -«o 
as well as inorganic pigments may be derived from dyes 
which are insoluble in waterand solvents. Suitable bind- 
ers include acrylates and/or polyvinylchloride. 

When metallic inks are printed, iho cells of the ani- 
lox roller must be appropriately sized to prevent the met- « 
al particles from getting stuck within the cells. For ex- 
ample, for metallic gold ink, the anilox roller should have 
a screen line count In the range of 1 75-300 lines per inch 
(68-118 lines per cm). Preferably, in order to keep the 
anilox roller cells clear, the doctor blade assembly 68 is so 
equipped with a bristle brush BR (FIGURE 14) as set 
forth in U.S. Patent 5,425,809 to Steven M. Person as- 
signed to Howard W. DeMoore, and licensed 10 Printing 
Research. Inc. of Dallas, Texas. U.S.A.. which is incor- 
porated herein by reference. ss 

The inking/coating apparatus 1 0 can also apply UV- 
curable inks and coatings. If UV-curable inks and eoat- 
'ngs are utilized, ultra-violet dryors/extractors are in- 



stalled adjacent to the high velocity hot air diyer/extrac 
tor units 124, 126 and 128. respectively 

It will be appreciated that the LITHOFLEX™ printing 
process described herein makes it possible to selective 
ly operate a printing unit of a press in the lithographs 
printing mode while simultaneously operating another 
pnnling unit of the same press in either the flexographk: 
printing mode or in the water/ess printing mode, while 
also providing the capability to print or coat, separately 
or simulianeousv. from either the plate position or the 
blanket position. The dual cradle suppon arrangement 
of the present invention makes it possible to quickly 
change over from Inking/coating on the blanket cylinder 
position to inking/eoating on the plate cylinder position 
with minimum press down-lime, since it is only neces- 
sary to remove and reposition or replace the applicator 
roller 66 while ihe inking/coating apparatus 10 is in the 
retracted position. It is only necessary to remove four 
cap screws, lilt the applicator roller 66 from the cradle 
and reposition it in the other cradle. All of this can be 
accomplished in a few minutes, without removing the 
inking/coating apparatus 10 from the press. 

It is possible to spot coat or overall coat from the 
plate position or from the blanket positton with flexo- 
graphic inks or coatings on one printing unit and then 
spot coat or overall coat with UV-curable inks or coatings 
from the plate position or from the blanket position on 
another printing unit during the same press run More- 
over, the press operator can spot or overall coat from 
the plate for one job, and then spot and/or overall coat 
from the blanket on the next job. 

The positioning of the applicator roller relative to the 
plate or blanket is repeatable to a predetermined preset 
operative position. Consequently, only minor printing 
unit modifications or alterations may be required for the 
LITXOFLEX'" process. Although automatic extension 
and retraction have been described in connection with 
the exemplary embodiment, extension to the operative 
(on-impression) position and retraction to a non-opera- 
tive (off-impresskw) position can be carried out manu- 
ally, if desired. In the manual embodiment, it is neces- 
sary to latch the Inking/coating apparatus 10 to the press 
side frames 14, IS in the operative (on-impression) po- 
sition, and to mechanically prop the inking/coating ap- 
paratus in the off-impression (retracted) position 

Referring again to FIGURE 8. an applicator roller 
66 IS mounted on the lower cradle assembly 100 by skje 
support members 78, 80. and a second applicator roller 
66 is mounted on the upper cradle assembly 1 02 by skJe 
support members 82, 84. According to this arrange- 
ment, the inking/coating apparatus 10 can apply priming 
ink and/or coating material to a plate on the plate cylin- 
der, while simultaneously applying printing ink andtor 
coating material to a plate or a blanket on the blanket 
cylinder of the same printing unit. When the same color 
ink IS used by the upper and lower applicator rollers from 
the plate position and from the blanket positksn simulta- 
neously on the same printing unit, a "double bump' or 
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double inking fWms or coating layers are appNed to the 
substrate S during a single pass of the substrate through 
the printing unit. The tack of the two inks or coaling ma- 
lerials must be compatible for good transfer during the 
double bump. Moreover, the inking/coating apparatus s 
10 can be used for supplying ink or coating material to 
the blanket cylinder of a rotary offset web press, or lo 
the blanket of a dedicated coating unit. 

According lo conventional bronzing techniques, a 
metafile (bronze) powder is applied off-line to previously jo 
printed substrate which produces a grainy, textured fin- 
ish or appearance. The on-line application of bronze 
material by conventional flexographic or lithographic 
pnnting will only produce a smooth, continuous appear- 
ance. However, a grainy, textured finish is preferred for '5 
highest quality printing which, prior to the present inven- 
tion, could only be produced by off-fine methods. 

Referring now to FIGURE 14 and FIGURE 15, me- 
tallic ink or coating material is applied on-line to the sub- 
strate S by simuftaneous operation of the upper and low^ 20 
er applicator rollers 67R. 66 to produce an uneven sur- 
face finish having a bronze-like textured or grainy ap- 
pear^e. According to the simulated bronzing method 
of the^resent invention, the flexographic bronze ink is 
applif^ simultaneously to the plate and to the blanket 2s 
by ihf ^ual cradle inking/coaling apparatus 1 0 as shown 
in FICJGRE 1 4. A resilient applicator roHer 67R is mount- 
ed tn me uppercradle 102. andan anifox applicator roller 
66 IS "n^unted on the lower cradle 100. The rollers are 
supplied from separate doctor blade resen/oirs 70. The 30 
docEc^lade reservoir 70 in the upper cradle position 
supphes bronze ink or coating material having relatively 
coarsp^ metallic particles 140 dispersed in aqueous or 
Hexo^^phic ink. The coarse particle ink or coating ma- 
lenal i^^applied to the plate P by the resilient applicator 3s 
roller 67R in the upper cradle positbn 1 02. At the same 
time, ^xographic and/or bronze ink or coating material 
havingp-elatively tine, metallic particles 142 is trans- 
Terredi^tO the blanket B by the anifox roller 66 which is 
mounted on the lower cradle 100. 40 

The metering surfaces of the upper and lower ap- 
pficalor rollers have different cell sizes and volumetric 
capacities which accommodate the coarse and fine me- 
tallic panicles. Fdr example, the anilox roller 111 mount- 
ed in the upper cradle position 102 which transfers the 
coarse metallic particles 140 preferably has a screen 
line count in the range of 100-300 lines per inch (39-118 
lines per cm), and the metering surface of the anilox roll- 
er 66 mounted on the lower cradle 100 which transfers 
the relatively fine metallic particles 142 preferably has so 
a screen line count in the range of 200-600 lines per inch 
(79-236 lines per cm). 

After transfer from the plate to the blanket, the fine 
metallic particles 142 form a layer over the coarse me- 
tallic panicles 1 40. As both bronze layers are offset onto ss 
the substrate S. the layer of fine metallic particles 142 
IS pnnted onto the substrate S with the top layer of 
coarse metallic particles i40 providing a textured, grainy 



appearance. The fine metallic particles 142 cover the 
substrate whteh would otherwise be visible in the gaps 
between the coarse metallic particles 140. The combi- 
nation of the coarse panicle layer over the fine particle 
layer thus provides a textured, bronzed-like finish and 
appearance. 

Paniculate materials other than metal can be used 
for producing a textured finish. For example, coarse and 
fine particles of metallized plastic (glitter), mica particles 
(pearlescent) and the like, can be substituted for the me- 
tallic particles for producing unlimited surface variations, 
appearances and effects. All of the paniculate material.' 
including the metallic particles, are preferably in solid! 
flat platelet form, and have a size dimension suitable for 
application by an anilox applicator roller. Other particu- 
late or granular material, for example stone grit having 
irregular form and size, can be used to good advantage. 

Solid metal particles in platelet form, which are good 
reflectors of light, are preferred for producing the 
bronzed-like appearance and effect. However, various 
textured finishes, which could have light-reflective prop- 
enies, can be produced by using granular materials 
such as stone grit. Most commonly used metals include 
copper, zinc and aluminum. Other ductile metals can be 
used, if desired. Moreover, the coarse and fine panicles 
need not be made of the same particulate material. Var- 
ious effects and textured appearances can be produced 
by utilising diverse particulate materials for the coarse 
particles and the fine particles, respectively Funhor, ei- 
ther fine or coarse particle ink or coating material can 
be printed from the uppercradle position, and either fine 
or coarse particle ink or coaling material can be printed 
from the lower cradle position, depending on the special 
or surface finish that is desired. 

It will be appreciated that the last printing unit 28 
can be configured for additional Inking/coating capabil- 
ities which include lithographic, waterless, aqueous and 
flexographic processes. Various substrate surface ef- 
fects (tor example double bump or triple bump inking/ 
coating or bronzing) can be performed on the last print- 
ing unit. For triple bump inking/coating, the last printing 
unit 28 is equipped with an auxiliary in-line inking or 
coating apparatus 97 as shown in FIGURE 3 and FIG- 
URE 4. The in-line inking or coaling apparatus 97 allows 
the application of yet another film of ink or a protective 
or decorative layer of coating material over any freshly 
printed or coaled surface effects or special treatments, 
thereby producing a triple bump. The triple bump is 
achieved by applying a third film of Ink or layer of coating 
material over the freshly printed or coated double bump 
simultaneously while the substrate is on the impression 
cylinder of the last printing unit. 

When the in-line inking/coating apparatus 97 is in- 
stalled, it is necessary to remove the SUPER SLOE® 
flexible covering from the delivery cylinder 42, and it is 
also necessary to modify or convert the delivery cylinder 
42 for inking/coating service by mounting a plate or blan- 
ket B on the delivery cylinder *42, as shown in FIGURE 
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3 and FIGURE 4. Packing matenal is placed under the 
plate or blanket B. Thereby packing the plate or blanket 
B at the correct packed-to-print radial clearance so that 
Ink or coating material will be printed or coated onto the 
freshly printed substrate S as It transfers through the nip 
between the plate or blanket B on the converted delivery 
cylinder 42 and the last impression cyWnder 35. Accord- 
ing to this arrangement, a freshly prinled or coated sub- 
strate is overprinted or overcoated with a third film or 
layer of Ink or coaling material simultaneously while a 
second film or layer of ink or coating material is being 
over-printed or over-coated on the last impressbn cyl- 
inder 36. 

The auxiliary inking/coating apparatus 97 and The 
convened or modified dofiveiy cylinder 42 are mounted 
on The delivery drive shaft 43. The inklng/coaiing appa- 
ratus 97 includes an applicator roller, preferably an an^ 
ifoxapplicaior roller 97A, for supplying \nk or coating ma- 
tenal to a plate or blanket B on the modified or converted 
deln/ery cylinder 42. The in-line in king/coat Ing appara- 
tus 97 and the modiHed or converted delivery cylinder 
42 are preferably constructed as described in U S Pat- 
ent 5J76,077 10 Howard W. Def^oore (co-inventor and 
assigf^e), which is hereby incorporated by reference 
The ifiMine inking/coating apparatus 97 is manufactured 
and soM by Printing Research. Inc. of Dallas. Texas, u 
S.A., Wnder its trademark SUPER BLUE EZCOATER^ 
Njer the delivery cylinder 42 has been modified or 
conveqed for inking/coating service, and because of the 
reduc^ nip clearance Imposed by the plate or blanket 
B, the^^odified delivery cylinder 42 can no longer per- 
form if^ original function of guiding and iransfen-ing the 
freshl)^rinlGd or coated substrate. Instead, the modi^ 
fied or^ionverted delivery cylinder 42 functions as a part 
of the rnking/coating apparatus 97 by printing or coating 
a ihirdfdDwn film of ink or layer of coating material onto 
the fref^ly prinled or coaled substrate as it is simulta- 
neously^rinted or coaled on the last impression cylinder 
36. Moreover, the mutual tack between the second 
down irfrfilm or coating layer and the third down ink film 
or coating layer causes the overprinted or overcoated 
substrate to cling to the plate or blanket, thus opposing 
or resisting separation of the substrate from the plate or 
blanker. 

To remedy this problem, a vacuum-assisted trans- 
fer apparatus 99 is mounted adjacent the modified or 
converted delivery cylinder 42 as shown in FIGURE 3 
and FIGURE 4. Another purpose of the vacuum-assist- 
ed transfer apparatus 99 is to separate the freshly over- 
pnnted or overcoated triple bump substrate from the 
plate:or blanket B as the substrate transfers through the 
nip. The vacuum-assisted transfer apparatus 99 pro- 
duces a pressure differential across the freshty over- 
pnntcd or overcoated substrate as it transfers through 
the nip, thus producing a separatwn force onto the sub- 
strate and providing a clean separation from the plate 
or blanket B. 

The vacuum-assisted transfer apparatus 99 is pref- 
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erably constructed as described in U.S. Patent Nos 
5.113.255; 5.127,329; 5.205,217; 5,228.39V 
5.243,909: and 5.419.254. all to Howard W. DeMoore.' 
co-inventor, which are incorporated herein by reference' 
The vacuum-assisted transfer apparatus 99 is manufac- 
tured and sold by Printing Research. Inc. of Dallas. Tex- 
as. U.S.A. under its trademark BACVACtm. 

Although the present invention and its advantages 
have been described in detail, it should be understood 
that various changes, substitutions and alterations can 
be made herein without departing from the spirit and 
scope of the present invention as defined by the ap- 
pended claims. 
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fn a printing press of the type having first and sec- 
ond side frame members forming a printing unit on 
which a plate cylinder, a blanket cylinder and an im^ 
pression cylinder are supported for rotation, the im- 
provement comprising: 

inking/coating apparatus movabty coupled to 
the printing unit for movement to an on-impres- 
slon operative position and to an off-impression 
retracted position; and. 

the inking/coating apparatus including means 
for applying ink or coating material to a plate 
mounted on the plate cylinder, or to a plate or 
blanket mounted on the blanket cylinder, either 
separately or simultaneously when the inking/' 
coating apparatus is in the operative position. 

The invention as set forth in claim i. wherein the 
inking/coating apparatus comprises: 

a doctor blade assembly having a reservoir for 
receiving Ink or coating material; 
an applicator roller coupled to the doctor blade 
assembly in fluid communication with the res- 
en/olr, the applicator roller being engagable 
with a printing plate on the plate cylinder or with 
a blanket on the blanket cylinder when the ink- 
ing/coaling apparatus is in the operative posi- 
tion- 
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3. The invention as set forth In claim 2. the applicator 
roller comprising: 

an anilox roller having a resilient transfer sur- 
face. 

4. The invention as set forth in claim i , including: 

first and second pivot pins mounted on the first 
and second side frame members, respectively, 
said pivot pins extending in alignment with the 
plate and blanket cylinders; and 
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the inking/coating apparatus being pivotally 
coupled for rotational movement on the pivot 
pins. 

The invention as set lorth in claim 1 , further com- 
prising: 

a power actuator pivotally coupled to the print- 
ing unit, the power actuator having a power 
iranslar arm which is extendable and retrada- 
ble; and, 

apparatus coupled to the power transfer arm 
and to the inking/coating apparatus for conven- 
ing extension or retraction movement of the 
power transfer arm into pivotal movement of the 
inking/coating apparatus relative to the plate 
and blanket cylinders, 

The invention as set forth in claim 5, In which the 
movement converting apparatus comprises: 

a bell crank plate having a first end portion piv- 
Q otally coupled to the inking/coating apparatus 
2 tor engaging the printing unit and having a sec- 
- ond end ponion for engaging a stop member; 
^ and, 

a stop member coupled to the inking/coating 
y I apparatus for engaging the second end portion 
'%J of the bell crank plate. 

^ invention as set forth in claim 1 , the inking/coal- 
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ond side support members respectively: and. 
the applicator roller being mounted for rotation 
on one of the first and second cradles. 



^ 9. The invention as set forth in claim 7 



the cradle means including a first cradle assem- 
bly disposed on the first and second side sup- 
port members, respectively, and a second cra- 
dle assembly disposed on the first and second 
side support members, respectively; 
the applicator roller means including a first ap- 
plicator roller mounted for rotation on the first 
cradle assembly for applying ink or coating ma- 
terial to a plate mounted on the plate cylinder 
when the inking/coating apparatus is in the op- 
erative position; and, 

the applicator roller means including a second 
applicator roller mounted for rotation on the 
second cradle assembly for applying ink or 
coating material to a plate or a blanket mounted 
on the blanket cylinder when the inking/coating 
apparatus is in the operative position. 
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ing apparatus comprising: 



?r an applicator head having first and second side 
support members; 

the ink or coating applying means being mouni- 
:^ ed between the first side support member and 
Q second side support member and having a res- 
ervoir or fountain pan for receiving ink or coat- 
ing material; 

cradle means mounted on the first and second 
side support members, respectively; 
applicator roller means incuding at least one 
applicator roller mounted for rotation on the cra- 
dle means and disposed for rolling contact with 
ink or coating material in the reservoir or foun- 
tain pan, the applicator roller being engagabic 
with a printing plate on the plate cylinder or with 
a blanket on ihe blanket cylinder in the opera- 
tive position; and, 

power transfer means coupled to the applicator 
roller means for rotating the at least one appli- 
cator roller. 

8. The invention as set forth in claim 7, 

the at least one cradle means including first and 
second cradles disposed on the first and sec- 
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The invention as set forth in claim 1, wherein the 
printing unit having a dampener space, and the ink- 
ing/coating apparatus being disposed within the 
dampener space. 



30 11. A printing press comprising, in combination; 



a printing unit; 

at least one cylinder mounted for rotation in the 
printing unit for printing ink or coating material 
onto a substrate transferring through said print- 
ing unit; 

inking/coating apparatus having container 
means for containing liquid ink or coating ma- 
terial, a rotatable applicator roller and means 
tor applying liquid ink or coating material from 
the container means to a peripheral surface 
portion of the applicator roller; and, 
support means mounted on the printing unit, 
said inking/coating apparatus being movably 
coupled to the support means for movement to 
an operative on-impression position in which 
the applicator roller is engagable with a plate or 
a blanket mounted on said at least one cylinder, 
and for movement to an off -impress ion position 
in which the inking/coating apparatus is retract- 
ed away from said at least one cylinder 
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12. A printing press as defined in claim 11 . wherein the 
container means comprises a doctor blade assem- 
bly having a reservoir or fountain pan for supplying 
ink or coating material to the applicator roller, and 
having a doctor blade disposed for wiping engage- 
ment with the applicator roller when it is received in 
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rolling contact wilh ink or coaling material in the res- 
ervoir or pan. 

13. A printing press as defined in claim 11 . wherein the 
container means comprises a founiafn pan and the 5 
inking applying means comprises a pan roller for 
transferring ink or coating material from the fountain 
pan to the applicator roller 

14. Aprintingunitof The type having a delivery side and 'O 
a dampener side comprising, in combination: 



a plate cylinder mounted on the printing unit be- 
tween the delivery side and the dampener side, 
and a printing plate mounted on the plate cyl- 
inder; 

a blanket cylinder having an ink or coating re- 
ceptive blanket disposed in ink or coating trans- 
fer engagement with the plate for transfen-fng 
ink or coating material from the image surface so 
areas of the printing plate to the ink or coaling 
recepirve blanket; 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between 
the blanket and the impression cylinder where- 
by the printing ink or coating material is trans- 
ferred from ih© blanket to a substrate as the 
substrate is transferred through the nip; 
support means mounted on the dampener side 
of the printing unit; and. 30 
inking/coating apparatus for applying ink or 
coating material to the plate or to the blanket, 
the inking/ coating apparatus being movably 
coupled to the support means for movement to 
an operative, on-impression position in which 35 
the inking/coaling apparatus is engagable with 
the plate or the blanket, and for movemeni to 
an off-impression position in which the inking/ 
coating apparatus is retracted and disengaged 
from the plate and blanket. 40 



or coated subsuate. 



18. The invention as defined in claim 14, comprising: 

a transfer cylinder disposed in an interunrt po- 
sition on the press and coupled in sheet transfer 
relation wilh the impression cylinder; and. 
an inierunrt dryer disposed adjacent the trans- 
fer cylinder for discharging heated air onto a 
freshly printed or coated substrate after it has 
been transferred from the impression cylinder 
And while it is in contact with the transfer cylin- 
der 



19. 



15. The invention as defined in claim 14, including: 

a dryer mounted on the printing unit for dis- 
charging heated air onto a freshly printed or coated 
substrate before the freshly printed or coated sub- 
strate is subsequently printed, coated or othenwise 
processed. 

16. The invention as defined in claim 14, wherein: 

the dryer is mounted adjacent to the impres- $0 
sion cylinder for discharging heated air onto a fresh- 
ly printed or coated substrate while the substrate is 
in contact wilh the impression cylinder 

17. The invention as defined in claim 14. comprising: S5 

an extractor coupled to the dryer for extracting 
hot air. moisture, odors and volatiles from an expo- 
sure zone between ihe dryer and the freshly printed 



In a printing press of the type having first and sec- 
ond side frame members providing support for a 
printing unit in which a blanket cylinder is disposed 
between the delivery side and the dampener side 
of the printing unit, the improvement comprising: 

support means mounted on the side frame 
members on the dampener side of the priming 
unit; 

inking/coating apparatus for applying ink or 
coating material to a blanket mounted on the 
blanket cylinder when the inking/coating appa- 
ratus is In the operative on-impression position; 
and, 

Ihe inking/coating apparatus being pivotally 
coupled to the support means for movement to 
the operaiive position in which the inking/coat- 
ing apparatus is supported laterally adjacent to 
the blanket cylinder and to an off-impression 
position in which the inking/coating apparatus 
is retracted away from the blanket cylinder 

20. The inventton as set forth In claim 19, wherein the 
printing unit includes a plate cylinder and a plate 
mounted on the plate cylinder, the inking/coating 
apparatus including: 

first cradle means for supporting an applicator 
roller for engagement with the plate when the 
inking/coating apparatus is in the operative po- 
sition; and, 

second cradle means for supporting an appli- 
cator roller for engagement with the blanket 
when the inking/coating apparatus is in the op- 
erative position. 

21. The invention as set forth in claim 19. said suppph 
means comprising: 

first and second pivot means mounted on the 
first and second skJe frame members, respectively. 

22, The Invention as set forth in claim 1 9. further com- 
prising: 
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a power actuator pivotally coupled lo the inking/ 
coaung apparatus, the power actuator having 
a power transfer arm which is selectively ex- 
tendable or relractablo; and. 
apparatus coupled to the power transfer arm s 
and to the inking/coating apparatus for convert- 
ing extension or retraction movement of the 
power transfer arm into pivotal nru^vement of the 
inking/coating apparatus relative to the priniino 

23. The invention as set forth in claim 19, further com- 
prising: 

a bell crank plate having a first end portion cou- is 
pled to The inking/coating apparatus and having 
a second end portion for engaging a eiop mem- 
ber; and, 

a stop member secured to the inking/coating 
apparatus for engaging the second end portion 20 
of the bell crank plate. 



27. 



28. 



24. 



invention as set forth In claim 1, wherein the 
irgng/coating apparatus comprises: 
rf^ an applicator roller having a resilient transfer 
s&tface, 



2S 



25. Tfia invention as set forth in claim 1. wherein the 
api^icator roller is supported for engagement with 

a ^te on the plate dylinder in the operative posi- 00 
ti<?fN the applicator roller comprising an anilox roller 
having a resilient transfer surface. 

26. A printing press having a lithographic printing unit 
comprising, in combination: 



35 



plate cylinder having a waterless printing 
Q>laie mounted ihereon. the waterless printing 
yplaie having non-image surface areas which 
" are oleophobic and hydrophobic, and having 

image surface areas which are oleophilic and 

hydrophllic; 

a blanket cylinder having an ink or coating re- 
ceptive blanket disposed in ink or coating trans- 
fer engagement with the waterless printing 
plate for receiving printing ink or coating mate- 
rial from the image surface areas of the water- 
less printing plate; 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between 
Ihe blanket and the impression cylinder where- 
in pnnting ink or coating material can be trans- 
ferred from the blanket to a substrate as the 
substrate is transferred Through the nip; 
inking/coaling apparaius movably coupled to 
the printing unit for movement to an on-impres- 
sion operative position and to an off-impression 
retracted position; and. 
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the inking/coating apparatus including applica- 
tor means for applying aqueous or flexographic 
ink or coating material to the waterless printing 
plate mounted on the ptate cylinder or to a blan- 
ket mounted on the blanket cylinder, either sep- 
arately or simultaneously, when the inking/ 
coating apparatus is in the operative position. 

A printing press as defined in claim 26 including: 

a dryer mounted on the printing unit for dis- 
charging heated air onto a freshly printed or coated 
substrate before the freshly printed or coaled sub- 
strate is subsequently printed, coated or otherwise 
processed. 

A printing press as defined in claim 27. wherein: 

the dryer is mounted adjacent the impression 
cylinder for discharging heated air onto a freshly 
printed or coated substrate v^^ile the substrate is in 
contact with the impression cylinder. 

29. A printing press as defined in claim 26. comprising: 

a substrate transfer apparatus disposed in an 
interunit position on Ihe press and coupled in 
sheet transfer relation with the impression cyl- 
inder; 

an interunit dryer disposed adjacent the sub- 
strate transfer apparaius for discharging heat- 
ed air onto a freshly printed or coated substrate 
after it has been transfen-ed from the printing 
unit and while it is in contact with the transfer 
cylinder 

30. A printing press as defined In claim 26. comprising: 

a dryer mounted on the priming unit for dis- 
charging heated air onto a freshly printed or 
coated substrate; and. 

an extractor coupled to the dryer for extracting 
hot air and moisture vapors from an exposure 
20ne between the dryer and the freshly printed 
or coated substrate. 

31 . A printing press as defined in any one of claims 1 . 
n. 14, 19 or 26, including: 

a supply container for containing a volume of 

liquid ink or coating material; 

circulation means coupled between the supply 

reservoir and the inking/coating apparatus for 

inducing the flow of liquid ink or coating materia I 

from said supply container to the inking/coating 

apparaius and for returning liquid ink or coating 

material from the inking/coating apparatus to 

the supply container; and, 

heat exchanger means coupled lo the circula- 

lion means for maintaining the temperature of 
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the liquid ink or coating maiorial within a prede- 
termined temperature range. 

32, A printing press as set forth in any one of the claims 
1. 14. 19 or 26. wherein the inking/coating ap- 
paratus comprises: 

a fountain pan for containing a volume of liquid 
ink or coaling material; 

an applicator roller having a metering surface; 
and, 

a pan roller mounted for rotation in the fountain 
pan and coupled to the applicator roller for 
transferring ink or coating material from the 
fountain pan to the applicator roller 



10 



33. 



36. 
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A printing press as defined in any one of claims 1 , 
1 1 . 1 4. 1 9 or 26. characterized in that: 

a resilient packing is mounted on the blanket 
cylinder, and a printing plaio is mounted on the re- 20 
silieni packing. 



34. printing press as defined in claim 14. further ind- 

l^i^ing: 

2 atransferdrumcouplod in s u bstrate transfer re - 
fl Nation with the impression cylinder of a first 
printing unit and in substrate transfer relation 
M with the impression cylinder of a second prlnt- 
^ ing unit; 

m a first dryer mounted adjacent the impression 
^ cylinder of the first printing unit for discharging 
Q heated air onto a freshly printed or coated sub- 
strato while the substrate is in contact with the 
impression cylinder of tho first printing unit; 35 
■f^ a second dryer mounted adjacent the transfer 
H drum for discharging heated air onto a freshly 
Q printed or coated substrate after it has been 
-L^ transferred from the impression cylinder of the 
first printing unit and while rt is in contact with 40 
the transfer cylinder; and, 
a third dryer disposed adjacent the impression 38. 
cylinder of the second printing un It for discharge 
ing heated air onto a freshly printed or coated 
substrate after it has been transferred from the -^^ 
transfer drum and while it is in contact with the 
impression cylinder of the second printing unit. 

35. A printing press as defined in any one of claims 1 . 
n. 14. 19 or26, wherein the means for applying Ink so 
or coating material comprises: 

first cradle means; 

a first resen^oir or fountain means mounted on 
the first cradle means for containing in k or coat- 5S 
ing material; 

a first applicator roller mounted for rotation on 
the first cradle means and disposed for rolling 



contact with ink or coating material in the first 
reservoir or fountain means, the first applicator 
roller being engagable with a printing plate on 
the plate cylinder; 
second cradle means; 

a second resen/oir or fountain means mounted 
on the second cradle means for receiving ink 
or coating material; 

a second applicator roller mounted for rotation 
on the second cradle means and disposed for 
rolling contact with Ink or coating material in the 
second resen/oir or fountain means, the sec- 
ond applicator roller being engagable with a 
plate or blanket mounted on the blanket cylin- 
der in the operative position. 

A printing press as defined in any one of claims 11 , 
14. 1 9 or 26. wherein the inking/coating apparatus 
is pivotariy mounted on the printing unit in a position 
in which the nip contact point between the applica- 
tor roller and a blanket or plate is offset with respect 
to a radius line projecting through the center of the 
plate cylinder or blanket cylinder to the axis of rota- 
tion of the printing/coating unit. 



37. A printing press as defined in any one of claims H 
T 4. 1 9 or 26. characterized in that: 

the applicator roller having first and second me- 
tering transfer suriaces and a seal band surface 
disposed between and separating the first and 
second metering transfer surfaces; 
the resen/oir means having a chamber and a 
partition seal disposed within the chamber, the 
partition seal dividing the chamber Thereby de- 
fining a first reservoir chamber region and a 
second reservoir chamber region; and, 
The partition seal band element being disposed 
in sealing engagement against the seal band of 
the applicator roller. 



A priming press as defined In any one of claims 1 1 . 
14. 1 9 or 26. wherein the inking/coating apparatus 
comprises: 

first cradle means for supponing a first applica- 
tor roller for engagement with a plate or blanket 
when the inking/coating apparatus is in the op- 
erative position; 

second cradle means for supporting a second 
applicator roller for engagement with a plate or 
blanket when the inking/coating apparatus is in 
the operative position; 

a first applicator roller mounted for rotation on 
the first cradle means, the first applicator roller 
having first and second fluid metering transfer 
surfaces and a seal band separating the first 
and second fluid metering transfer surfaces; 
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a second applicator roller mounted for rotation 
on the second cradle means, the second appli- 
cator roller having first and second fluid meter- 
ing transfer surfaces and a seal band separat- 
ing the first and second metering transfer sur- 5 
faces; 

first resen^oir means for containing a volume of 
ink or coating material, the first reservoir means 
having first and second rcsen/oir chambers and 
a partition seal element separating the first and io 
second reservoir chambers; 
second reservoir means for containing a vol- 
ume of ink or coating material, the second res- 
ervoir means having first and second reservoir 
chambers and a partition seal element separai- 75 
ing the first and second reservoir chambers ot 
the second reservoir means; 
the first and second reservoir moans being cou- 
pled to the first and second applicator rollers, 
respectively, the first and second fluid metering so 
transfer surfaces of the first applicator roller be- 
ing disposed for rolling contact with ink or coat- 
ing material in the first and second reservoir 
chambers, respectively, of the first reservoir 
means and the first partition seal element being 25 
disposed in sealing engagement against the 
seal band of the first applicator roller in the cou- 
pled position; and, 

the first and second fluid metering transfer sur- 
faces of the second applicator roller being dis- 30 
posed for rolling contact with ink or coating ma- 
terial in the first and second reservoir cham- 
bers, respectively, of the second reservoir 
_ means and the partition seal element of the 
1 second reservoir means being disposed in os 
^sealing engagement with the partition seal 
^ band of the second applicator roller in the cou- 
=3 pled position. 



39. A^-phnting press as defined in any one of claims 11 . 
14, 19 or 26, wherein the inking/coating apparatus 
comprises: 



40 



first cradle means for supporting a first applica- 
tor roller for engagement with a plate or blanket 
when the inking/coating apparatus is in the op- 
erative position; 

second cradle means for supporting a second 
applicator roller for engagement with a plate or 
blanket when the inking/coating apparatus is in so 
the operative position; 

first reservoir means mounted on the first cradle 
means, said first reservoir means having a res- 
ervoir chamber for containing a volume of ink 
or coaling material; 55 
second reservoir means mounted on the sec- 
ond cradle means, said second reservoir 
means having a reservoir chamber for contain- 



ing a volume of ink or coaling material; 
a first applicator roller mounted for rotation on 
the first cradle means, the first applicator roller 
having a fluid metering transfer surface; 
a second applicator roller mounted for rotation 
on the second cradle means, the second appli- 
cator roller having a fluid metering transfer sur- 
face; 

the first and second applicator rollers being 
coupled to the first and second reservoir 
nneans. respectively, the fluid metering transfer 
surfaces of the first and second applicator roll- 
ers being disposed for rolling contact with ink 
or coating material in the reservoir chambers of 
the first and second reservoir means, respec- 
tively; and. 

the volumetric capacity of the fiuid metering 
surface of the first applicator roller being differ- 
ent from the volumetric capacity of the fiuid me- 
tering surface of the second applicator roller. 

40. A printing press as defined In any one of claims 1 . 
1 1 , 1 4. 1 9 or 26, wherein the means for applying ink 
or coating material comprises: 

cradle means; 

an applicator roller mounted for rotation on the 
cradle means, the applicator roller having first 
and second fiuid metering transfer surfaces 
and a seal band separating the first and second 
metering transfer surfaces; 
reservoir means for containing a volume of ink 
or coating material, the reservoir means having 
first and second reservoir chambers and a par- 
tition seal element separating the first and sec- 
ond reservoir chambers; 
the applicator roller being coupled to the reser- 
voir means with the first and second fluid me- 
tering transfer surfaces being disposed for roll- 
ing contact with the ink or coating material in 
the first and second reservoir chambers, re- 
spectively, and the partition seal element being 
disposed in sealing engagement against the 
seal band of the applicator roller in the coupled 
position; and, 

the volumetric capacity of the first fiuid metering 
transfer surface being different from the volu- 
metric capacity of the second fluid metering 
transfer surface. 

41 . A method for rotary offset printing in a rotary offset 
press of the type including first and second printing 
units, the first printing unit having a fiexographic 
printing plate, a blanket, an impression cylinder and 
applicator means for applying aqueous or fiexo- 
graphic printing ink or coaling material to the fiexo- 
graphic printing plate and/or to the blanket, com- 
prising the following steps performed in successbn 
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in the first priming unit: 



applying a first spot or overall coating of aque- 
ous or flexographic printing ink or coating ma- 
terial to the flexographic printing plate; 
transferring the aqueous or flexographic print- 
ing ink or coating material from the flexographic 
printing plate to the blanket; 
applying a second spot or overall film of aque- 
ous or flexographic printing ink or layer of coat- 
ing material to the blanket; 
transferring ink or coating materia) from the 
blanket to a substrate as the substrate is trans- 
ferred through the nip between the blanket and 
the impression cylinder; and. 
drying the aqueous or flexographic ink or coat- 
ing material on the freshly printed or coated 
substrate before the substrate is printed, coat- 
ed or otherwise processed on the second print- 
ing unit. 

42. A rotary offset priming press of the type including 
ngt and second priming units, the first printing unit 
^mprising: 



a plate cylinder having a flexographic printing 
plate mounted thereon; 

a blanket cylinder having a blanket disposed in 
ink or coating transfer engagement with the 
flexographic printing plato for receiving aque- 
ous or flexographic printing ink or coating ma- 
terial from the flexographic printing plate; 
an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between 
the blanket and the impression cylinder where- 
by the aqueous or flexographic printing ink or 
coating material can be transferred from the 
blanket to a substrate as the substrate is trans- 
ferred through the nip; 

inking/coating apparatus movably coupled to 
the printing unit for movement to an on-impres- 
sion operative position and to an off-impression 
retracted position; 

the inking/coating apparatus including contain- 
er means for containing a volume of aqueous 
or flexographic ink or coating material, and an 
applicator roller coupled to the container means 
for applying the aqueous or flexographic ink or 
coating material to the flexographic printing 
plate or to the blanket when the inking/coating 
apparatus is in the on-impression operative po- 
sition; 

the container means having a partition dam di- 
viding the container means thereby defining a 
first container region and a second container 
region; 

the applicator roller having first and second 
transfer surfaces and means separating the 
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first and second transfer surfaces; and. 
the first and second transfer surfaces being dis- 
posed within the first and second container re- 
gions tor rolling contact with aqueous or flexo- 
graphic printing ink or coaling material con- 
tained within the first and second container re- 
gions, respectively. 

43. A rotary offset printing press as defined in claim 42, 
wherein: 

said separating means is an annular seal ele- 
ment disposed on the applicator roller; and, 
the partition dam is disposed in sealing engage- 
ment against the annular seal element of the 
applicator roller. 

44. A rotary offset printing press as defined in claim 42, 
wherein: 

said container means is an open fountain pan; 
said separating means is an annular groove in- 
tersecling the applicator roller thereby separat- 
ing the first and second transfer surfaces: and, 
the partition dam is a separator plate mounted 
on the fountain pan between the first and sec- 
ond reservoir regions and disposed in the an- 
nular groove. 



3° 45. A printing press as defined in claim 42. including 
sheet feeding means coupled to the first printing 
unit for consecutively feeding substrates in sheet 
form into the first printing unit. 

-35 46, A printing press as defined in claim 42, including 
web feeding means coupled to the first printing unit 
for continuously feeding a substrate in continuous 
web form into the first printing unit. 

^0 47. A printing press as defined in claim 42. wherein: 



said container means is a fountain pan having 
first and second pan sections for containing first 
and second aqueous or flexographic inks or 
coating materials, respectively; 
said applicator roller having first and second 
transfer surfaces and an annular groove sepa- 
rating said first and second transfer surfaces; 
and, 

a pan roller having first and second transfer sur- 
faces mounted for rotatkwi in the first and sec- 
ond pan sectkxis, respectively, for separately 
transferring aqueous or flexographic ink or 
coaling material from the first and second pan 
sections to the first and second transfer surfac- 
es of the applicator roller. 
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48. A priming press as set forth in claim 42. wherein: 
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said conlainer means is a sealed doctor blade 
head having firsT and second reservoir cham- 
bers, said panition dam being mounted on the 
doctor blade head and separating the first and 
second reservoir chambers; 5 
Ihe applicator roller comprising a transfer roller 
having first and second transfer surfaces dis- 
posed for rolling contact with the aqueous or 
flexographic ink or coating material in the first 
and second reservoir chambers, respectively; lo 
the separating means being a seal band formed 
on the applicator roller between the first and 
second transfer surfaced; and, 
the panition dam being disposed in sealing en- 
gagement with the seal band of the applicator ?5 
roller in the coupled position. 

49. A method for rotary offset printing as defined in 
claim 41 . including the steps: 



20 

applying a primer coating o( an aqueous or flex- 
ographic ink or coaling material to a substrate 

Q in the first printing unit; 

trapping and sealing paniculate material such 

~ as dust, lint, anti-offset spray powder and the 2S 
like under the primer coating; 
drying the primer coating on the substrata be- 

U\ fore The substrate is printed or coated on the 

Sj second printing unit; and, 

m o^'erprinting the freshly coated substrate in the 
second priming unit. 

50. ^qriethod for rotary offset printing as defined in 
cffflm 41 , 

y j wherein the drying step is performed by di- 3S 
renting heated air onto the freshly printed or coated 
soj^strate while the freshly printed or coated sub- 
s^te is in contact with the impression cylinder of 
t^^i''St printing unit. 

40 

51. A method for rotary offset printing as defined in 
claim 41 , including the steps: 

transferring the freshly printed or coated sub- 
sirale to an intermediate transfer cylinder dis- 4S 
posed between the first and second printing 
units; and, 

drying the freshly printed or coated substrata 
while said substrate is in contact with the inter^ 
mediate transfer cylinder so 

52. A method for rotary offset printing as defined in. 
claim 41 . wherein; 

the drying step is performed by directing heat- 
ed air onto the freshly printed or coated substrate ss 
while the freshly printed or coated substrate is in 
contact with an impression cylinder in the second 
printing unit. 



53. A method for rotary offset printing as defined in 
claim 41. wherein the drying step is performed by 
directing healed air from a dryer onto the freshly 
printed or coated substrate, and including the step: 

exiracting hot air. moisture and volatiles from 
an exposure zone between the freshly primed or 
coated substrate and the dryer while the freshly 
printed or coated substrate is in contact with the im- 
pression cylinder ot the first printing unit. 

54, A method (or rotary offset printing as defined in 
claim 41. including the steps: 

transferring the freshly printed or coated sub- 
strate to an intermediate transfer cylinder dis- 
posed between the first and second priming 
units; 

directing heated air from a dryer onto the fresh- 
ly printed or coated substrate while said sub- 
strate is in contact with the intermediate trans- 
fer cylinder; and, 

extracting hot air. moisture and volatiles from 
an exposure zone between the freshly printed 
or coaled substrate and said dryer while the 
freshly printed or coated substrate is in contact 
with the intermediate transfer cylinder. 

55. A method for rotary offset printing as defined in 
claim 41, including the steps: 

transferring the freshly primed or coated sub- 
strate to an impression cylinder on the second 
printing unit; 

directing heated air from a dryer onto the fresh- 
ly printed or coated substraie while said sub- 
strate is in contact with the impression cylinder 
of the second printing unit; and. 
extracting hot air, moisture and volatiles from 
an exposure zone between the freshly printed 
or coated substrate and said dryer while said 
substrate is in contact with the impression cyl- 
inder of Ihe second priming unit. 

56. A method for providing an uneven printed or coated 
layer on a substraie in a rotary offset priming press 
of the type including a priming unit having a plate 
cylinder, a flexographic printing plate mounted on 
the plate cylinder, a blanket cylinder, a plate or blan- 
ket mounted on the blanket cylinder, an impression 
cylinder and applicator means for applying aqueous 
or flexographic printing ink or coating material to the 
flexographic printing plate and/or to the plate or 
blanket on the blanket cylinder, comprising the fol- 
lowing steps performed in succession in the printing 
unit; 

applying a first down layer of aqueous or flex- 
ographic ink or coating material containing rel- 
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atively coarse particlas to the flexographic 

p[ale; 

transferring The relaiively coarse particle print- 
ing ink or coating materia! from the flexographic 
priming plate to the plate or blanket on the blan- 5 
ket cylinder; 

applying a second down layer ot aqueous or 
flexographic printing ink or coaling material 
containing relatively fine particles onto the rel- 
atively coarse particle printing ink or coating io 
material; 

transferring the coarse and fine particle ink or 
coating material from the blanket or plate on the 
blanket cylinder onto a substrate as the sub- 
strate is transferred through the nip between 15 
the blanket cylinder and the impression cylin- 
der: and. 

drying the freshly printed or coated substrate 61, 
before the freshly printed or coated substrate 
is subsequently printed, coated or otherwise 20 
processed. 

57. ^fnethod for producing a textured finish on the sur- 
fj^e of a substrate as set forth in claim 56, wherein 
fpfp coarse and fine particles comprise a metal se- 2B 
^ted from the group including copper, zinc and 
afeminum. 

u\ 

AJnethod for producing a textured finish on the sur- 
^e of a substrate as set forth in cfalm 56, wherein 3o 
^ coarse and fine particles comprise a non-metat- 
Irc material selected from the group consisting of mi- 
silicon, stone grii and plastic. 
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59. Almethod for producing a textured finish on the sur- 
face of a substrate as set foah in claim 56. wherein 
the coarse and fine particles comprise diverse par- 
^©'Q^Q materials, respectively 
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A method for rotary offset printing in a rotary offset 
press of the type including first and second printing 
units, the first printing unit having a waterless print- 
ing plate mounted on a plate cylinder, a flexographic 
printing plate or a blanket mounted on a blanket cyl- 
inder, an impression cylinder, an inking roller train 
transferring waterless printing ink to the waterless 
printing plate, and applicator means for applying 
aqueous or flexographic printing ink or coaling ma- 
terial to the flexographic printing plate or blanket on 
Lhe blanket cylinder, comprising the following steps 
performed in succession in the first printing unit: 

applying a film or layer ol waterless printing ink 
onto the waterless printing plate mounted on 
the plate cylinder; 

transferring the waiertess printing ink from the 
waterless printing plate to a blanket or flexo- 
graphic printing plate mounted on the blanket 
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cylinder; 

applying a film or layer of aqueous or flexo- 
graphic printing ink or coaling material over the 
wateriess printing ink on a blanket or flexo- 
graphic printing plate mounted on the blanket 
cylinder; 

transferring Ink or coating material from the 
plate or blanket mounted on the blanket cylin- 
der onto a substrate as the substrate is trans- 
ferred through the nip between the flexographic 
printing plate or blanket and the Impression cyl- 
inder; and, 

drying the ink or coating material on the freshly 
printed orcoated substrate before the substrate 
is printed, coaled or otherwise processed on 
lhe second printing unit. 

In a printing press of the type including a rotary off- 
set printing unit, lhe improvement comprising: 

a plate cylinder mounted on the printing unit, 
the plate cylinder having a waterless printing 
plate mounted thereon; 

an inking roller train mounted on the printing 
unit and coupled to the wateriess printing plate 
tor transferring waterless printing ink to the wa- 
terless printing plate; 

a blanket cylinder having an ink or coating ma- 
terial receptive blanket or relief plate disposed 
in ink or coating transfer engagement with the 
wateriess printing plate for receiving wateriess 
printing Ink from the waterless printing plate; 
applicator means mounted on the printing unit 
and coupled to the blanket or the relief plate of 
the printing unit for transferring aqueous or flex- 
ographic printing ink or coaling material over 
the waterless printing ink on the blanket or the 
relief plate; and, 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between 
the blanket or relief plate and the impression 
cylinder whereby printing ink or coating mate- 
rial can be transferred from the blanket or relief 
plate to a substrate as the substrate is trans- 
ferred through the nip. 

62. A printing press as defined in claim 61 . the printing 
press including a second printing unit, further in- 
cluding; 

a dryer mounted on the printing unit for dis- 
charging heated air onto a freshly printed or coated 
substrate before the freshly printed or coated sub- 
strate is printed, coated or otherwise processed on 
the second printing unit. 
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A printing press as defined in claim 61, including: 

a dryer mounted adjacent the impression cyl- 
inder of the first printing unit for discharging heated 
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air onto a freshly printed or coated subslrate while 
the substrate is in contact with the impression cyl- 
inder of the printing unit. 

64. A printing press as defined in claim 6i , comprising: s 

a transfer cylinder disposed in an inierunii po- 
sition on the press and coupled in substrate 
transfer relation with the impression cylinder of 
the printing unit; 

a dryer disposed adjacent Ihe transfer cylinder 
for discharging heated air onto a freshly printed 
or coated subsirale after it has been transferred 
from the printing unit and while it is in contact 
with the transfer.cylinder. 

65. A printing press as defined in claim Si, comprising: 

a dryer mounted on the printing unit for dis- 
charging heated air onto a freshly printed or 
coated subslrate; and. 

an extractor coupled to the dryer for extracting 
^ hot air and moisture vapors from an exposure 
^ zone between the dryer and the freshly printed 

or coated substrate. 25 

66. 4:#rinting press as defined in claim 61, the printing 
R^ss including a second printing unit, and the sec- 
onji printing unit having an impression cylinder, fur- 
\h0j including: ' jq 

a transfer drum coupled in sheet transfer rela- 
tion with the impression cylinder of the first 
printing unit and in substrate transfer relation 
with the impression cylinder of the second print- 35 
ing unit; 

a first dryer mounted adjacent the impression 
cylinder of the first printing unit for discharging 
healed air onto a freshly printed or coated sub- 
strate while the substrate is in contact with the 40 68. 
impression cylinder of the first printing unit; 
a second dryer mounted adjacent the transfer 
drum for discharging heated air onto a freshly 
printed or coated substrate after it has been 
transferred from the impression cylinder of the 4S 
first priming unit and while it is in contact with 
the transfer drum; and, 

a third dryer disposed adjacent the impression 
cylinder of the second printing unit for discharg- 
ing healed air onto a (reshly primed or coated so 
substrate after it has been transferred from the 
transfer drum and while it is in contact with the 
impression cylinder ot the second priming unit. 

67. A rotary offset priming press of the type including ss 70. 
first and second consecutive priming units, wherein 
[he second printing unit is a lithographic printing unit 
having a lithographic printing plate, a dampener for 
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transfemng dampening solution to the lithographic 
printing plate, and an inking roller train for transfer- 
ring iiihographic priming ink to the lithographic 
plate, characterized in that the first printing unit 
comprising: 

a plate cylinder having a flexographlc printing 
plate mounted thereon: 

a blanket cylinder having a blanket or relief 
plate disposed in ink or coating transfer en- 
gagement with the flexographic printing plate 
for receiving aqueous or flexographic printing 
ink or coating material from the flexographic 
priming plate; 

applicator means mounted on the press and 
coupled to the blanket or relief plate for apply- 
ing aqueous or flexographic printing ink or coat- 
ing material over the aqueous or flexographic 
printing ink or coating material on the blanket 
or the relief plate; and, 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forming ^ nip between 
the blanket or relief plate and the Impression 
cylinder whereby printing ink or coating mate- 
rial can be transferred from the blanket or relief 
plate to a substrate as the substrate fs trans- 
ferred through the nip; 
wherein the printing press lurther includes: 
transfer cylinder means mounted on the print- 
ing press and coupled In substrate transfer re- 
lation with the impression cylinder of the first 
printing unit and with the impression cylinder of 
the second printing unit; and, 
dryer means mounted on the printing press for 
discharging healed air onto a freshly printed or 
coated substrate before'it is printed, coated or 
otherwise processed on the second priming 
unit. 

A printing press as defined in claim 67, wherein: 

said dryer means include a dryer mounted ad- 
jacent the impression cylinder of.the first printing 
unit for discharging heated air onto a freshly primed 
or coated substrate while the subslrate is in contact 
with the impression cylinder of the first printing unit. 

A printing press as defined in claim 67. wherein: 

said dryer means include an Interunit dryer is 
disposed adjacent the transfer cylinder means for 
discharging heated air onto a freshly printed or coat> 
ed subslrate after it has been transferred from the 
first printing unit and while it is in contact with the 
transfer cylinder means. 

A printing press as defined in claim 67. including: 

an extractor coupled to the dryer means for 
extracting hot air and moisture vapors from an ex- 
posure zone between the dryer means and the 
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71, A printing press as defined in claim 67, wherein: 

©aid transfer cylinder means include a transfer s 
drum is coupled in substrate transfer relation 
with the Impression Cylinder of the first printing 
unit and in substrate transfer relaibn with The 
impression cylinder of the second printing unit; 
said dryer means include: io 
a first dryer mounted on the press adjacent the 
impression cylinder of the first printing unit for 
discharging healed air onto a freshly printed or 
coated substrate while the substrate is in con- 
tact with the impression cylinder of the first 75 
printing unit; 

a second dryer mounted on the press adjacent 
the transferdrum for discharging heated air on- 
to a freshly printed or coated substrate after rt 
has been transferred from the impression cyl- 20 
inder of the first printing unit and while it is in 
^ contact with the transfer drum; and, 
O a third dryer mounted on the press adjacent the 
C- impression cylinder of the second printing unit 
y for discharging heated air onto a freshly printed 2S 

or coated substrate after It has been transferred 
; ^ from the transfer drum and while it Is in contact 
^ \ with the Impression cylinder of the second print- 
ing unit. 

72. Slrotary offset printing press having a printing unit 
comprising; 

TZ a plate cyWnder having a waterless printing 

plate mounted ihereon; 35 
\~' inklng/coating apparatus coupled to the water- 
^ less printing plate for transferring aqueous or 
ij flexographic printing ink or coating material on- 
to the waterless printing plaio; 
a blanket cylinder having an ink or coating re- 40 
ceptfve blanket or relief plate disposed in Ink or 
coating transfer engagement with the waterless 
printing plate for receiving aqueous or flexo- 
graphic printing ink or coating material from the 
waterless printing plate; 4S 
an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nrp between 
the blanket or relief plate and the impression 
cylinder whereby aqueous or flexographic 
printing ink or coaling material can be trans- so 
ferred from the blanket or relief plate to a sub- 
strate as the substrate is transferred Through 
the nip; 

a supply container for containing a volume of 
aqueous or flexographic ink or coating material; 
circulation means coupled between the supply 
container and the inking/coating apparatus for 
inducing the flow of aqueous or flexographic ink 



or coating material from the supply container to 
the inking/coating apparatus and for returning 
ink or coaling material from The inking/coating 
apparatus to the supply container and, 
heat exchanger means coupled to the circula- 
tion means tor maintaining the temperature of 
the aqueous or flexographic ink or coating ma- 
terial within a predetermined temperature 
range. 

73. A method for printing or coating a substrate in a ro- 
tary offset priming press of the type including a prim- 
ing unit having a plate cylinder, a flexographic print- 
ing plate mounted on ihs plate cylinder, a blanket 
cylinder, a plate or blanket mounted on the blanket 
cylinder, an impression cylinder, and inking/coating 
apparatus for applying flexographic or aqueous 
printing ink or coating material to the flexographic 
printing plate and/or to the plate or blanket on the 
blanket cylinder, comprising the following steps: 

applying a first down film or layer of flexograph- 
ic or aqueous priming ink or coating maierial to 
the flexographic printing plate; 
transferring printing ink or coating material from 
the flexographic printing plate to the plate or 
blanket on the blanket cylinder; 
applying a second down film or layer of aque- 
ous or flexographic printing ink or coating ma- 
terial over the first down film or layer on the 
plate or blanket on the blanket cylinder; 
transferring ink or coating material from the 
blanket or plate on the blanket cylinder onto a 
substrate as the substrate is transferred 
through the nip between the blanket cylinder 
and the impression cylinder; and, 
drying the freshly printed or coated substrate 
before the substrate is subsequently printed, 
coated or otherwise processed. 

74. A method of printing or coating a substrate in a ro- 
tary offset printing press as set fonh in claim 73. 
wherein the printing unit is the last printing unit of 
the rotary offset printing press and a delivery cylin- 
der is mounted on the last printing unit for transfer- 
ring the freshly printed substrate along a substrate 
travel path, including the steps; 

modifying the delivery cylinder by mounting a 
plate or blanket on the delivery cylinder 
transferring ink or coating material to the plate 
or blanket on the modified delivery cylinder; and 
transferring a third down film or layer of aque- 
ous or flexographic printing ink or coating ma- 
teria! from the plate or blanket over the second 
down film or layer simultaneously while the 
freshly printed or coated substrate is on the last 
impression cylinder of the last printing unit. 
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@ Emrichtung zum Beschichten von Bedruckstoffen in Druckmaschinen 

@ Die Erfindung betriffl etna Bnrlohtung zum Beschtohten 
von Bedruckstoffttfi In Druckmaschinen zum Auftragen 
hdhervi&koser FlOssigketten auf Wasserfoasts. Aufgabe der 
Erfindung ist es, eine dementsprachsnde Gnrfchtung f&r 
Druokmasohlnen ai entwlokaln, dta elne Inllnaverarbettung 
von hdhervfakosen RQssigkaften mit einer Viskosltat von 
etwa OJ bis 2 Pa 8 geatattet Gatdat wfrd dia Au^abe 
dsdurch, daft einem eine Hochdruckfbrm tragenden Forrnzy- 
lindar (3| etn Oruokxytinder (2) zugeordnst bt aine Auftrag- 
walza (4) mIt Rastaratruktur dam Formzyllnder (3) zugeord- 
net ist und gleichzaltig der Auftragwalze (4) aht Kammerre- 
keJ (6) zugeordnet \SL Daa Kammerrakel (6) besteht aua 
einam poaftfvan RakaJ (8) und einem negatfvan Rakel (9) 
sowie Seitenteilen. Ober elne Fdrdarpumpe (7) wird hdher- 

^ viskose RQssigkoit dam KammarrakBl (5) zugefuhrt, in dam 
Innanraum dea Kammen^kela (S) wird ein Oberdnjok aufge- 

^ baut, dia hdhervrskosa Flusslgksit fllaOt ubar HQssfglceitaab- 
laufo (11) ab und wbd einer Saugpumpe (6) mit Reaarvoir 

^ (12) lugefQhrt 
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Beschreibung verhindcrt weherhm das von offcncn RakcIblattausfQh- 

rungen bzw. SchOpfwalzenausftUiruzigen bekannte 

DieErnndungbetrifheineEinriditungzumBeschich^ Lack- bzw. Farbspritzen. Eboiso win! das mdgliche 

ten von Bednickstoffen in Dnickinaschinen, speziefl Aufbauen von angetrockneten Lack-/Farbresten an der 

zum Auf tragen von hOherviskosen, wasserverdQnnba- s Rakelschndde verfaindert Diirch das gescfalossene FlQs- 

ren, als effeki- und/oder schutzlackwirkenden Schichten sigk^tstransportsystem stellt die erfindungsgemSBe 

definierter Dicke auf den Bedrucksto^ Einrichtung einen Funktionsbaustein dar. Neben Kom- 

Aus der DE 30 46 257 C2 ist eine Emricfatung mh binationen von mindestens einein Offsetdruckwerk und 

einem Lackvorratsbehftlter und einer SchOpfwalze be- mindestens einem Flexodnxckwexic kann diesen Hnrich- 

kannt Der durch die SchOpfwaIze aufgenonunene Lack lo tungen eine weitere Lackiereinrichtung, z. B. zum voH- 

wird dosiert einer Auhragwalze zugefQhrt Zwei Rakel- fl9d^n Ladderen, nachgeordnet setn. 

waizen stnd an die SchOpfwalze anstellbar und an die Die Erfindung soli an einem AusfOhrungsbeispiel nft- 

Dosierwalze ist dn Rakeiblatt zum Abstreifen der Lack- her eri&utert werden. Dabei zeigt 

menge anstellbar. Fig. 1 die schenmtische Darstellung einer Einrichtung 

Ein Auftragswerk fOr hochviskose, dlhaltige oder is zum Bescfaichten. 

niedrigviskose wasseridsliche Schiditen ist aus der DE Die in Reihenbauweise ausgefOhrte Druckmaschine 

39 06 648 A] bekannt Dieses Auftragswerk ist als besteht aus fOnf OOsetdruckwerken. einer Beschich 

Lackieretnriditun& wahhveise als Offset-Hochdnick- tungseinrichtung 1 und einer nadigeordneten her 

Oder Tlefdruckwerkausgebiklet Die AusfOhrungenge- kfimmlichen Lackiereinhdt Dabei kann die Beschich- 

hen von einer strukturierten SchOpfwalze aus. die nut 20 tungseinrichtung 1 als Spotladdereinrichtung (fOr aus- 

einem Rakeiblatt korrespondierend bzw. von einer Auf- gespartes Ladderen) und die nachgeoidnete Lackie 

tragwalze und einem strukturierten Formzyiinder, der reinheit zum voUflfidiigen OberfUdienftnishing dnge- 

mit einem Rakeiblatt korrespondiert Das Hochdruck- setzt werden. 

werk besteht dabei aus einer mit N^fdien prc^erten Die erfindmigsgemfifie Besduditungsemrichtung 1 

SchOpfwalze, der ein Rakdblatt zugeordnet ist, dner 25 besteht aus einem Druckzylinder 2, dem bogenfOhrende 

Obertragwalze, der Gl&ttwalzen zugeordnet sind und Zylinder (nidit gezdgt) vor- bzw. nachgeordnet sind 

einem Formzyiinder nut Hochdruckform. Der Drudczylinder 2 ist in Kontakt mit einem Formzy- 

GemftB der DE 34 27 898 CI ist ehie Vorricfatung zum Imder 3; der eine eingespannte flei^le Hochdruckplatte 

Dosieren von Lack Qber einen zwischen zwd Waizen trflgt la Kontakt mit dem Formzyiinder 3 ist dne, als 

gebikletenLackspalt bekannt 30 Lackwalze wirkende Auftragwalze 4, die eine struktu- 

Nachteilig bd diesen LOsungen ist es, dafi bd Verar- rierte Oberflfidie mit Rastemtpfdien besiut An die 

beitung von FlOsslgkdten mit hOherer Vlskositflt, ca. 0;! Auftragwahe 4 anstellbar ist dieser ein Kammerrakd 5 

bis 2 Pa 'S Probleme auftreten. da die FlQssigkdten dne zugeordnet, wetehes dn positives Rakel 8 und ein nega- 

FlleBgrenze aufweisen. Es kommt zn Stfirungen der tives Rakd 9 und abscfalieOende Seitenteile besittt, so 

RQssigkeitsstrOmungen, die z. B. zu sogenannten Lack- 35 daB zur Auhragwalze 4 eine offene Kammer gebildet 

ne5temfQhren,indenenderLackleicbtantrocknet wird. Das positive Rakel 8 zeigt in Drehrichtung der 

Beispidsweise aus der DE 36 14 582 Al ist dn soge- Auftragwalze 4 und wirkt als SchlieBrakeL Das negative 

nanntes iCammerrakd zum Auftragen dner Beschich- E(akel 9 zeigt entgegen der Drehrichtung der Auftrag- 

tungsmasse auf eine Besdiichtun^alze bekannt Mm- walze 4 und wirkt als ArbeitsrakeL Das fCammerrakel 5 

destens zwd, an dner Walze anliegende, Rakdblfttter 40 bedtzt an seinem Gehftuse einen oberlialb einspeisen- 

bilden dne Kammer zur Aufnahme einer Masse, die den Flilssigkdtszulauf 10, der mittig angeordnet ist Am 

unter Druck zugefOhrt wird. Gehfluseuntertdl des Kanmierrakels 5 sind zwei austre- 

Nachtdlig ist, daB die unter Druck zugefOhrte Masse tende FlQssigkeitsablftufe 11 im Berekih der Seitenteile 

lediglidi Ober dem Rakdspalt austreten kann und fiber angeordnet Der Flflssigkdtszulauf 10 1st mit einer FOr- 

einen weiteren dnickfreien Raum dne RQckfOhrung des 45 derpumpe 7 und dner Ldtung gekoppelt Die Flflssig- 

Oberschusses erfolgt Bd Verwendung voD hfihervisko- kdtsabl3.ufe 11 fohren Qber Leitungen zu einer Saug* 

sen FlOssigkeiten kfinnen sidi an den Rakelblflttem Ab- pumpe 6l ^e spezidl durch die Pigmentierung hOher- 

lagerungen aufbauen, die zu Druckstfirungen fOhren. ^skose Flflssigkdt z. B. auf Wasserbasis; wie z. B. Goki* 

Aufgabe der Erfnidung ist es; dne Beschicfatungsein- und SIberdruckfarbe, Deckweifi oder La ^k , wird duich 

richtung for Drudomaschinen zu entwidceln, die dne 50 die F^erpumpe 7 fiber dne Ldtung und den Flflssig- 

probiemlose InUne-Verarbettung von sdmeDverduns- kdtszulauf lOindieGehausekammerderKammerrakd 

tenden FlOssigkeiten mit einer Vskositftt von etwa 0^1 4 gefSrdert Der FQrderdruck der Pumpe 7 biMet im 

bis 2 Pa*s und spezidlen Zusanunensetzungen mil ho- Innoen des Kammerrakds 5 einen Oberdruck aus, auf- 

hemlHgmentanteflbzw.grobeaPSgmentengestattet grand dessen die hoherviskose Flflssjgkdt das Innere 

GeH^t wird die Aufgabe durch den kennzeichnenden ss des Kammerrakds 5 m Rkhtung Auftragwalze und 

Tdl des Hauptanspruches. Wdterbildungen ergeben durdi die FlOssigkdtsabl&ufe 11 verlassen soil Von den 

sicb aus den Unteransprflchen. AbUlufen 11 whxl die Flflssi^ett durch die Saugpumpe 6 

Die erfmdungsgemfiSe L6sung gestattet es; das Inli* in dn Reservoir 12 zurOdcgeH^rdert Ober die Raster- 

ne-Beschichten mit hdherviskosen FlOssigkeiten hi dner nfipfdien der Airftragwalze 4 wird die hdherviskose 

Drucfcmasdiine vorzunehmen unter besonderer Be- eo FHbaigkeit von der als Lackwalze wirkenden Auftrag- 

rOcksichtiguzv von Lacken bzw. pigmentimen Farben vralze 4 zum lSnAb1>en der Hochdruckform auf den 

auf Wasserbasis (MetallglanzdrudceX Hnsatzgebi^ Formzylnider 3 transpordert und wird als Schicht auf 

bestehen fOr ausgespartes Ladderen (^xstladdenmg) denvomDrudczylinder2zugefQhrtenBednickstoff auf- 

oder vollfiachiges Ladderen. Aufgrund der geschlosse- gebracfat WShrend des von der Auftragwalze 4 bewirk- 

nen Kammer beim Kanunerrakd wird die Verdunstimg 65 ten FlQssigkdtstransports rakelt das negative Rakd 9 

der verwendeten Flflssi^it reduziert Dadurdi wird die FlOssigkdt von den Stegen der Rastera&pfchen- 

die Verarbdtung von schnell verdunstenden, z. B. was- struktur der Auhragwalze 4 ab, so daB die FlQssigkeit 

serldsUchen FlQ^kdten verfoessert Die Kammerrakd ausschliefifich in doi Rasternftpfchen verbieibt 
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Bezugszeichenliste 

1 Einrtchtung 

2 Druckz^dcr 

3 Fonnzylinder j 

4 Auf tragwalze 

5 ICammerrakel 

6 Saugpumpe 

7 Fdrderpumpe 

8 positives Rakel jq 

9 negatives Rakd 

10 Flflssiglceitszulauf 
UFiassigkeitsablauf 
12 Reservoir 

15 

Patentansprflche 

1. Einrichtung vorzugswdse in Bogenrotations- 
druckmaschinen fOr mchrfarbigen Offisetdruck zum 
Beschichten von Bcdruckstoffcn mit wenigstens ci- 20 
aem Lackierweric* dadnrch gekennzeichnet, daB 
wenigstens ein Beschicbtungswerk als Flexodnick- 
werkausgebiMetist 

2. Einrichtung nach Ansprucfa 1, dadurch gekenn- 
zeichnet, daB dem Flexodruckwerk ein konventio- 2s 
nelles Lackierwerk direkt oder indirekt nachgeord- 
netist 

3. Einrichtung nach Anspruch 1 oder 2, dadurch 
gekennzeidmet, dafi im Flexodruckwerk als Rakel- 
einnchtungeinKanunerrakelvorgesehenist 30 

4. Einrichtung nach Anspruch 1 und 2» dadurch ge- 
kennzeichnet, daB das Flexodruckwerk aus folgen- 
den Elementen besteht: 

einem, eine Hochdnickform tragenden Formz^- 
der (3X der mit einem Druckzyiinder (2) in Kontakt 35 
steht, 

einer Auftragwalzc (4) mit Rastcrstruktur. die mit 
dem Formz^der (3) in Kontakt steht und 
einem Kanunerrakel (5). dessen positives Rakel (8) 
in Drehrichtung der Auftragwalze (4) an diese an- 40 
gestellt ist und dessen negatives Rakel (9) entgegen 
der Drehrichtung der Auftragwalze (4) an diese an- 
gestellt ist, wobei eine F^rdcrpumpe (7) Lcitungs- 
systcmen mit Reservoir (12) vorgeordnet und eine 
Saugpumpe (6) Leitungssystemen mit Reservoir 45 
(12) dem Kammerrakel (5) nachgeordnet sind. 

5. Einrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Kammerrakel (5) mit Leitungssy- 
stem. FOrderpumpe (3^ und Saugpumpe (6) ein ge- 
schlossenes Syston bilden, in dem zwhchen F&r- 50 
derpumpe (7) und Saugpumpe (6) ein gemeinsames 
Reservoh* (12) angeordnet ist 

6. Einrichtong nach Anspruch 1 und X dadurch ge- 
kennzetchnet, dafi die Einrichtung (1) als Funk- 
tionsbaustein in einer OffMtdrudonaschine den 55 
Offsetdruckwerken vorgeordnet ist 

7. Einrichtung nach Anspruch 1 und 2, dadurch ge- 
kennzeichnet daB die Qnricfatung (1) als Funk- 
tionsbaustein in -einer Offsetdruckmaschine zwi- 
schen den Offsetdruckwerken angeordnet ist eo 

8. Einrichtung nach Anspnich 1 und Z dadurdi ge- 
kemizeicfanet, dafi die Emrichtnng (1) ^ Funk- 
donsbaustein in einer Offsetdruckmaschine den 
Offsetdruckwerken nachgeordnet ist 
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:Lt.tl^X^^^o\zU'oX\^^\£m 
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/u-'T^y^m\z'm^\.xwm^ntz.%'&^m^^ tz.'^^m'^^m. 

>=^^x«=i-X'f y^m^^^-r^rcib(D-( y^y^f/^-T-^ y^mm 

yif/3-^^ ^^PSr^O^-f 7'(Dllfe^7-lr>y hEnJSiJ^<7)*^OTO:i-^y 



[mm^] mmm [s#a] w. 10.03 

[^n] ¥08-281420(08.10.02) H: 26/ 65 

;i.Axfiii-X'< >^mm^w\m\zm\t^mfi^ 
^"^/vxtji^i^mo 

- ^Mtiw, 1 RU^ 2 (D-^-i ]i^^m±\zmm-^nrz±^^ v- H;i'7-fe 

-t>>^U±tc[Hlfer§i;^^D#lt?>tiTi/i§mi(7)7y'J^-^P-^ ; w 

•t^rcii>. Tgl5i'U'-K;U7-fe>:;^U±{l(H]^T^ct-S)^D#ttbnTVi'5^2 
©7yU'Jr-i$'P-^ 

[ff3}^jS7 9] ^^-r^^oizf&m. ■:ry>'^yhmRU!£m^^±iz^n 
^t^^^^(Dmm\z^^^x. 

if/u-7-^y^mm.h\z^y)mi^ntz±.ui7V-Y)\^^^ 



[mm^] mmm [^hq] to. 10.03 

[i^l^] ¥08-281420(08.10.02) H: 27/ 65 

vmh\z'^'om^t\tz.wjL\v^=7y'Tv v\zn\^x<y^iL\t.^-7-^ y 
[113^^8 0] - iLnov-Y)\^^^}L\z'^rimht\fdm\(n>^y^ 

- m%^%\(n>^yoy,\%-{y^)^\^i\ynx<y^yM.u-'r^ yi/mt^ 

■^^Kimm^mttji^^ o ten i <D7y u ^r-^ u-^imw^t\ 

- mBm2(D^yiPXit^ y^iUL/txD^X'^ y^xiin-7-^ y^mt 

- ^iRz:^^2<D7-:f^j^-'^n-y^mm\z^^-^'\i^rctb. ;ine»©7y 
^)^-^^-y\z^^^■^nrcmt}^m^m^^/vxu^. m^m? 9\z$im(D^ 

[0 0 0 1] 

^iomm\znot. $>ib^^^ii&mm(Dm i oxit'tnizmK i^^rm^omi 
jL-y vom'BLtS'yyy^v v\znLnn\zmMtn^i\^^'x\tyv^'jm\^ 
^y^. rmmx\mmym^^-7'^ y^<D^ yy-( ymwrzi^(DisjL<f)^ 

[0 0 0 2] 



mm^] mmm [^#s] ¥08. 10.03 
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yh(D'^. m\-^nrc\tf}^D (Dammit. x'jA''jzi>^ir{CcfcoTBJ»ijacDx 

T^lo«0 , ftmiffi^l^C^^xU A'J STJigjIIT^i^'J 
[0 0 0 3] 

T'^T^^Ipj^BJ^-r^.'SHoward W. DeMoore \zn^ ^^OXh^^Wsf^'^^ , 
113, 255^;5, 127, 329^; 5, 205. 217^;5. 228 
, 391^;5, 243, 9 0 9^;Ra^'5, 4 1 9, 2 5 4-t{3tSj2!i$n, * 
ar+1f7.'j>H^^7><DPrinting Research Inc. :*^*-€-CD^MB AC VACINKD^ST 

[0 0 0 4] 



[mm^] mmm [s#a] to. 10.03 
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[0 0 0 5] 

mi^ibtixtrzo m^if. ^m^Wf^4, 270. 4 8 3-^:4, ess, 41 

4^;:Rt;4, 7 7 9. 5 5 7 mt. mibrcl,tt^K>0^mW.<D±\ZD-'r4 > 

ifmt:m^t^<D\zmm(Dm^<Dm\D.-y vo-yz^yxv vm^^WiX^ 

li^LT(.i-5. %m^m%4, 8 4 1. 9 0 3^ (Bird) ^moEnSiJa- 

(Df&mxitzTyyry hm<Dm^m^m\z^m-r^z.t(Dx^^n-^^>^m 

xi^^^t^. mw:<Dwmo.-y h\t. ^mw.\z^ y^^wm-r^(D\zmmx^ir 
, >ifi^M(Drci^\zLi)^^mxtm\ Lrzf}^-DX. cKD^s^-r^oo 

[0 0 0 6] 

*@#fFll5, 1 0 7, 7 9 0^ (Sliker et al) (Dn-'^\t. D-^^-y H 

tzy)-t^fz^\zm^Ahrzv-Mz^^':>x^v^^^>itm'^m\zti'^x\^^^. 
>^(Drz!^\zmmt^z.t\txtu^\ ^m^nm4, eis. 293^ ( 

Jahn) (DU-^it. f&RZSzi J^zTyy 'try h^zMby ytl-^m^t^fzib. 
m^nfcWI^L-y hOSUgM<EiJMfiolt$nfe2S(DSiJ^(D3Si£:=i-^€r 

[0 0 0 7] 
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[0 0 0 8] 

\^^<'D^^(D'^^(Dn--:$'-\,tu-)mmmx$>Kf. mm(D7.^-7.^±^ 

[0 0 0 9] 

Ltz-fj^-ox, mizL-yhom^^m^tbxhfzib-^-r. wmm<D&-^^m 

[0 0 10] 

Lfzi)^^x. :^^^m~m^^mt. m±.(omznhx-h-^'^\t-:ryy'rvv 
t^z.t(Dx^^^^m.^y^yif/^-7-^y^mm.^m^r^:it\zh^o 

[0 0 11] 

*^bj(7)io(d:^^<d@6<j«, fm±.(DWJL\f7yy'rv vm±.(Dm.\t^y 
, ^■&(D^'mi^':>^^m<y^y^/z^-y-^y'^^w^^^-t^^t.\zd>^ 



imm^] mmm [s#b] ¥08. 10.03 
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(0 0 12] 

ztfj^x't, Lf}^t)f&m. zf^y'^y hmxmt&-r^wmn.-y h^M^u 

[0 0 13] 

^^m^ y^y^/u-^^ y^^m.^um^z.t\zh^o 

[0 0 14] 

\}Ym\\:m(D-(y^ms/y.\izi-^^ y^^m^-^^fz^\z^m-^^^t(D'Q 
mm(DW^^h'D^um^y^y^/-3-7-^y^mm.^mm^^t\z 

[0 0 15] 

y h}L\zi^'i!ky.\tyv^vmm^y^x\-in-^>( y^m^miL. ^ic, 

^^^o\z'^(Dm\3.-v h±T'^JSijx(in-x^' yif-t^m\z^y^x\tu-- 
^^y^iim^^m^^^^t<Di:^^. mv^mm^^o^kJ^m-i y^y^/ 
u-^^ yifmm.^^m'r^^t\zh^, 

[0 0 16] 

y^/u-7-^ yifmmii-'ibmm(om\D.-y h(DW3,u/x\t-:fyy'rv V 
fc^t LTgij^ \zms/iL\tmn\z-( y^x^tn-j-^ yifm^mi-t^ ^to 

^ y^^m^mm-^z.t\z^^o 



^nmm [§#b] w. 10.03 
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[0 0 17] 

[0 0 18] 
[0 0 19] 

«gX«>^7>^>7 hli±(D::^7>^r';/ hi:^^LfeD^^^P?l^•rSct^^C^»JT 
•f\j^-:$f^>y\i\t. MnRzs-:fyy'!ryhmtm7izmm-^^rcmmx'm\=L 

^\f::^sy h\:fy\z^K)wmo.~y hizMLmm-r^mx'f^^^nxi,^^, cicos 
bmmx^-7.X'(DW.mmm\z^D. -^y^y^/zi-^^ y^:^::-^ v^. 
mm±.(Dh^^^mm^w\:2.~y vcDmizmm.-t^^t-h^'^mzU'jx^.^^o 

[0 0 2 0] 

n^nfz^v-Y)vmmff^'^-^nx^r). 7-:r'}'T-^^v \'ti^mm'm.\z 
h^t^n^tnz, -:^(D^ u-\i)immmt'L^^-ii:Lrzikmx^ y^y^/ 

n-y-^ y^Tzf^J^-^n-y^^mr^^oizM'^-^nxi^K), hv-l^cD 



imm^] mmm i^ns] ™. 10.03 
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[0 0 2 1] 

-i y^xitn-y'^ ycfmtm-^t^'ttxmmt^m'^. wxtsu-r^ y^ 
^nrzm^K><D^mm±(D7ii\ixityu^^jmm^y^x^t-3-7'^yifm 
(D7^f$.^it. ^mm*^'A(Dm]3.-y h±xmmtzi-7'^ y^f^^if^mz 

ttaige7-fe>yU{l=tl9. ^^R:D^^^^-ti-e>n^, ^(DMM^m-:/o±7.\Z 
±xm\L. 'A\Z. mhy>:^\dy^'^\^yhf^yt£LX\ 'A(DWmJ-:^y h± 

T^f - A'- zf^jyhT^^t f)^'^m tu^o 

[0 0 2 2] 

^mmmt^iD'^xur<Dmmtmm^^mt^ <!: tcct o ts^t^^ c: t 

[0 0 2 3] 

^mmmxmmt^ mm^nra ti^^'Dmmit. ^f&mt ^^mu uv 
mitm. T^^Risyu^'.^mmm^y^RU/xit'D-T'^yif^^ti. 
m^mt^(Dm\zmmxt^m\\RUn--7-^ yi/oijmo^it^nv. 

i$.t$H ^-i^^i$.^h'Dmwif&(D^tx$)^o m^mwim^ y^i t^^od) 



mm^] mmm [s#a] ¥08. 10.03 

[f^m y08-28l420(08. 10.02) M: 34/ 65 

^vwmj ti^^o(Dit. yu^vmm^ y^xun-v"^ >irm\z^-DT 

<DS*fig5)-^t)0-r >+x«ii-x^ >i:^**;^©^i:T-^^o ruv@M5)K 

ckoT^KMWiciE^b (f^^s) ^xm^^^)v^-7.(r>mm^y^mszi- 

^mmt\i\i^)vtLx±tbX7K^'^^t^^y^xiftn-f- 
^y^m<Dz.tx$>^. ruu-7isj Kii/vtciH ^-z^^m 

[0 0 2 4] 

\,^o^^x^-^nrz^mm^^^mx\tm^m^i^m(Dm^tyt^:/ hmm^^x. 
m\^n^^mmx\tm^mizMLX7m. y u^vmmmxitvYmim<D^ 
y^x\tm^ikU/x\tmm^::i--7-^ y^^mi-t^tzt>(D. ^z.x±wth 
X 1 0 <i:t.i^##T'^$n/iff tv^aic^^^ >-r y^ 

x^Oi^^fil O^i. -^JAff K-f U/c^Heidelberger Druckmaschinen AG;!)^^ 
(DHeidelberg Speedmaster SM 102(40", 102cin) t\^^o^-1^f^X%^LX\^^h(D 

(D^ots.. 4iL-<y vrnmu^yty vmmi 2(D^\zWim.^nx\^^^o 

[0 0 2 5] 

m^\zm)mwm(D^\z^^t^^w^y^-y\ eti^^^n, ^UTS^ti 
n^\z'Dnxz.n\zA'D(Dmi.^^^^w\'t^^t(Dx^^A'D<D^n.mzn-' 

(Di^mmW\^:=-y h 2 2 , 2 4, 2 6Rt;2 8 7j>?m^mTt.ii)c TO^L- >y h 
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[0 0 2 61 

^J^^nTVi^<i::fei9, En»j:i-7h2 2, 2 4, 2 Sit^mm^zm 
tt-r^T, EnB'J:3-->y hiS"7-T 1, T2, T 4 ^^fig-r^TOM-t^-'f 

yA4o^i>]'Lx'A\zmw\:^=.y h^x^m-T^'^Mm^tirzmLms s^m 

[0 0 2 7] 

mWi(Dm\n.~y h 2 Sit. xUA''J->^7 h4 3 ±\ZtD'Dn ^bntcWMKi 
mS 675^e)±#:<hUT4 4-e^$nT(^i^x'JA*'JZl>^-\'->7.7^A^"e^jil$ 

rcm^y)(D^mm^^mm7''j/'^')y.^yti2o^x^mt^o ^m^cD^m^ 

JS}]<rctb. *BJWfC##<hLTI^^$nTti ^Howard. W. DeMoore{C^TS3<t 
ai^|f^4, 4 0 2, 2 6 7^{C|Bai$n, W^^nxi^i^ J; ^ {C, t£5iDIP4 
2±lCpJ«i:^ttcD:^A*U>^7&^<i:D-ott^.n^, c:0pJ<!:9i4*A*'J >^«, ^ 
Bx+-t}-7>'>N^^7.0Printing Research Inc. (Ci; O-^OiS^S UP E R BL 
UER TMIS^^nxii^o Ji^{w<toT«. dcDPrinting Research Inc.*^ 
TOMBAC VACA T'®{3ifiS5gLTVi^*$^t5c^i^^ji7-fe>yU$, 
510114 2 <i:pJ<i:^tt;^A*'J >i?'«i:a^^A'5c:<i: t)T#S, 
[0 0 2 81 

02{C^$nT(^i^J:^;^CT'JAU3i>^-\'v7.xA4 4«, U^(DWti^(Dh 



imm^] ^Mmm cs^ai m 10.03 

[#^3 ¥08-281420(08. 10.02) H: 36/ 65 

o%(n--n(r>h-if^. h 2 8 3 6 <i:M5i 0)14 2 ©P^^c^- 

'J >y /1 7 ^ H cfc o TC);5> ^ n§ <i: , X U A* U - > 4 6 (itJc^iE $ft^ 

^^t5j«x 'J /N' U X iS' - 2 0 S-ej^JiHI- ^, 
[0 0 2 9] 

M^f §*Sx+1tX'>H:5^^X©Printing Research \v,z.\zn\^^^^y7s'^H- 
$nfc*^0J<7)ffiSAHoward W. DeMoore tC^^IWIIIzg^n^c. Howard C. Secor, 
Ronald M. Rend 1 eiDanRtA»au 1 D. CopenhavertCj;^ T^^^M^^^iSgM 
RMtb^Mj it^^o^CDl 9 9 3^9^ 3 BHffil^$n/t3|tS!|#fFm^#^0 
8/116. 7 1 l^(O4'T*IBai$nTVi^<h*J0lwf^?)nTt>S. 
[0 0 3 0] 

mZ\Z=m-^iXZ\^^'mmx\t. ^lOWJ:!-';/ h2 2 {cMIP±{C<i: 

m\^y7s^hh>s^Mt.^xiu\^. 7i/+ywJ)iSPF«^2(DBi»iJ:3.-«> h2 4 

OM±{C'fet0otte»n^, B2(DEn«'J^-^7 h 2 4±(C<i:i9':Pttenfc:t«i^ 

^{i?i>i«6e>nD>>i?$n^. 7i/+yEpisijffl<>=^^«, <>4^>^/d-x^ 

>i^^fil ^\zi^Xi%2(r>m\:^zL^y V 2 4 07lx:^^yEnjSiJ)ISPFlc»$n^ 
[0 0 3 1] 



[»^^] mmm [s#b] ¥08. 10.03 
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7^^@x^•^x7'J^^':7'^' ;P5>h>©E. I. du Pont de Nemours tttlcfcoT, m 
^CYRELR (DTX-mWtiyU^vmmFFmm-^tlX^^^o ^iOl-DCD 

m^Tttvxit. ^©^^NYLOFLEXR (DTxmw^y u^^jmm^m 

^'^^\^-fy. Ludwingshafen (DBASF Akt iengesellschaf t *^S-5o 
[0 0 3 2] 

mmmp^X'-(>^Q^^m-t^^o\z^m^nrz^ y^y-ifn-ym^ 

[0 0 3 3] 

(DrBi(D-«>y^aLTi^ji$ni»{ionT, ;i0Titij*fS'\<i:M^n'S)o 

[0 0 3 4] 

0 3ROT4lC«?iJ^$nTVi'5-r>=^^>^P-vSBB5 2«, HlS-f >+81«iJ 
fiS P t \Z'D\^xm\Xh^o S bj^iS' > D F ^ fcoS L '>X7" 
A5 8;{)^, -iy^y^U-ym^l (EI4) fC^^^tlTl^S ^^Xfi 
7 V^V^W\\Z\X^^X%^Z. t-h^t)f)^^o 
[0 0 3 5] 

^JSiJJ.- h 2 8 (DWrn 3 2 ^^WJISP W75^'s^11$nTt.ii)o ^^EP 

JSiJliS (Waterless printing plates) (i^^^^EnJS'JIK (dry piano-graphic prin 
ting plates) (hfcliftin. ^m^n'B^, 910, 187^: Re. 30670; 
4. 0 8 6. 0 9 3 ;W4, 8 5 3. Z \ ^no^X^^-^tlX^^^^o MWi 
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^^mmt. B*S^:^©Toray Industries Inc. ;5^^>A¥T'#^. 

^ - t IK ^ - i^M^^t^o ^^mwm p wmmxitx 
fflx«7Ktt(0WH >^T'^Dm^$n5. 7KttS:t^:t-r;i'^-x©-r >^rzs 

[0 0 3 6] 

Mill 0 t5 0 , 71/^7 ^MliS P F X \m^Wmf& PW^^DOtt^ 
. c:c^^M1io?iL#Ji> ^^)SPWXJi7l/4^yWJIEPF75^*y^>^«> 

Rumit^mt. T-y'j^-'^n-y6 6tyu^vmmxim^WL(Dm\z. 

[0 0 3 7] 

^)igpw;5^'7'^>^';/ hm±\ztD-D\-fi^n. ^^wwif&^o-o^y'i/^nrz 
^ - V M# 0 -fr-r , 0 p wf)^ ^ ymi s ^ -ca^^ii ^ n-s » 

m.i^^^ibn^^o\z. mm. Mu.'&nM.^mm.-BLn%wmm'ii^^\^^mw\z 

[0 0 3 8] 
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^-^5^6 2, TM*^J6 4, ±M*^J6 5, 7yj ^-iS' D-^ 6 6 , 
^Fi7i$'-:/l/-h*7-fe>y'J 6 8 (06) RtXLt°<§ltDP^^^, dtie. 

[0 0 3 9] 

^ji^tf? 2«^$-a-fc7^-h*A'>;/i?m^{cf£;^UT, ras ims-^^y 

[0 0 4 0] 

m:mmy7.7-h^^\^^^^. ^-^mm^ y^ms^^mmw.(n>'§M 
WBLam:.-{y^(r>iB>.^^m^\-i2^r: (7 5° f)'-2 7t: (8 o' F)<i:t.iofc 

[0 0 4 1] 

^c:-Tr0 7<&#Bl-r^<h. i$'>i7 7 0{::{i. ^3^^§§7 1 {CcfcDiSSM^n 

Tv^^-r >^x«ii-T-^ >i:7'75m^$n^, issMiai^tifc^ >+x«:3-7^ 
^ymmt.. m7L\t^h%it^y-:fh\^-:>tz.w^^it^y':f\z^Xi. ^y'^ioR 

■a-bn^o m^^m7 nt. '<y^xii:3-7-^y'ifm^nimxmamL. 
y^xitn-y'^ y^Rumm^m^L^^^m^^iMi^mmmzmnt^o 

[0 0 4 2] 
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o 7Ktt/7 u^vmm^ y^iL\tn-7-^ yifm<Di^m\tiELmtmz^m't 

[0 0 4 3] 

m^i-£. mmcDumt. ^m^o^eo" f(i st:) mm^^^'f mourns 5° 
F(2 9t:) ^:j.±^X'^mbn^o y^m/yu^^jmm^y^x\tn~-f-^y'^ 
m(Di^m\t. mm(D:ki^iELm^^6 0° Fdst:) icifiv^^^, t)-r75^(ci^vi 

TOJffl-f >^x^i3]-7->(' y!fm(D^ y ^ ^m^-r^^o \z. < >+/=i-x 
^ y^mw^miymt^^xh^. 

[0 0 4 4] 

7y,j/^_^P_^6 6(i^fFSL<fS, )£Xtty^>'^r.y htC^LSiJ^^tlfc 
X$>^o 7~ny!7Xa-y(D^miZ\t. f-fejUj WnS^T^cPs^S?^^ oT 

mn^nrzmi^<i$^(D7u-(mmM^nx\^^^o ^ypi Qii^^<D^y^yL\% 

□ >i^«, ^y^^'^\^X7ZLUy'77.U-'7tm^-^^\Z'Dt\X'^)\/(h 

^*fi^<&l^*-r^fcii)tCxa7;i/H^:7^-:/U-H6 8 A, 6 8BT' rK^^S^U 



C^#a] ¥08.10. 03 
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CO 0 4 5] 
[0 0 4 6] 

[0 0 4 7] 

ttTF^^^tlTVi^, *|WI^0J#T^O^SAT^ ^Howard W. DeMoore \zn 
T-5^S#lf^5, 1 7 6, 0 7 7^(D+TlBai$nTl^^<i::feO{I^ji$n^ 

, ^m^ntz^y^^^mt^m^\t. MM^m^y^x\tu-7-^ymm^ 
'^m-t^^tf)^-r:t^t^^oz.t\zh^. y^x\f3-^^ y^m 

m^t^z.t\zuy). f}^< Lx^y^xitD-y"^ yifm'itmmmmz^mL 
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CO 0 4 8] 

immj-ry^)^-^ n-^mm^h-D^ y^y^/n-^^ y^/mm i o 

^1 0~1 3l^(;^J^$nTVi-5o c:(DE^(r:teliT, 7:::D'7^X7yj^- 

c\z^-oxi±^ibnx^^^o mmizi^T. Y^^--:fv-Y^y^(h-sLyYy- 

;H 3 4, 1 3 6 (012) ^#^-r^fc:J67y'J'^-i5'0-7 6 6<DMM#J© 

n;t7r:D>;/^7.fffi^®6 1 KmS^ 7 B^WT^o 
[0 0 4 9] 

7 0«, 2::3(DSiJ>!?(7)5^^>A'7 0 A, 7 0 B <&J^^-r^fcie){C}^ffiL;t'>-;i' 

g^nj:Dtt^?,nTiiSo '>-;i/g^ 1 3 0 3 2 04'T•H^:7^5'- 
:r^-K^«y Kn@^$n^, ->-;i/g^ 1 3 0 fi, ff^L<«7j^'j'>i/^>7 

3 0«, v-;i//N'>K6 etCcb-^T^^^n, ;5KbT, 1 "3©^ >i>^A' >A* 

^>^0ftfi(D^ >i^5^-\' y/^^^t^ y^xitn--7^.( yifm*miiit^<^t:m. 

[0 0 5 0] 

(D7ix=^^y™ffl<>:^x«ii-7"^ yifmt:^c^f&m\=L:::.y hp^xmm 
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[0 0 5 1] 

fc ^ ^ ^* S 7^j:?i^7&^'# e> ti -5 o 
[0 0 5 2] 

±gKi^I/-H;UM(3$)^5i'SiJ^7yU^-i5'D-^E^6 7 A, 6 7 B«, 

y^iimt\^^'otc2'D(Dm^(r>-(y^y,\tn-7-^ yi/mA^nn 

\zm^'t^t:i^\zmm-X:^^(D\znL. Tg|57yj^-i$'P-^E5>6 6 A, 6 
S^M-r§il<l:7!)^T#^. ^-^JCckoT^, WafflMSP^e 6 A, 6 6BH 

>5"*fc 0200~600^^> (1 cm^Ac 0 7 9 ~ 2 3 6 ^-T » CDjefflF^H 

u±mmm<Dm&m(Dmm^mz-Dux. s l < « w >5'*fc o i o o ~ 3 

0 0^-r> (lcm$)AcO 3 9~1 1 S^-O) ©ISHl^fCfe^. xn.7;i/7>^U 

^nrzm^\z^\zm\\X'&^o 

[0 0 5 3] 
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<^-s^M^rtTs-r>+ttiL/t>5 stCctoT, mm.^y^m\^7'(Ly'7^) 
®<>+QX(i3-T-i' y^mh^m^xm^-^^nyu-v 5 5{i=t0 7:/ 

\l. /\'>P-^5 5 t)|wl#{;:5^fij$n, A°>fj:^ l 6 (C^^nT^^-Scfc-^f;, 5^ 
^^5 3 Pl::d;D 2 0©/^>E5)'5 3 A, 5 3 BH^^SiJ^n-So 
[0 0 5 4] 

Ell %(D\\m^%mmz^\^X\t. A>D-7 5 S^ff^H^^St^JiS 9 
HctO 2 0(7)/t>D-^E5^5 5 A. 5 5BlC5i-tte>n^. 3Pfi^5 

n^*n^fij$nfcA°>D-^E5^-5 3 a. 5 3 B{Ccfc^^jiofcje)W*5cA°>E5^ 

5 5 A, 5 5 Bl^tcM^n-So il^LT, |Hli;WJ:3.-^y h(D^7>y'y h± 

zi-^^y^i(m^w-&t^z.t.im^tu^. iioiSBfi, mm-imA^^n 

[0 0 5 5] 

>^>^/Zl-x^ y^^Wl O071/-A6 0«, Tyj'Jr-^o-^e 

vy-^hyg, 8 lBLr^'•Jx-:^+•\'>;/yl 0 1, 1 0 3<&t)0— Motf-r h*^ 

i$g|5t^7 8, 8 0{cJ;0?^fig$n/iTg|5^^^-K;U7-fe>:^'J 1 0 0±-lrS^fiiJ 
©OTtc3^Jt$nTli^X^7'v-^7' h 6 3 A, 6 3 B±{C<h DOtj-bnT(^i2> 

. ^(D7.^'yy\'yV\^. fi¥;^f6]|iliA 1 (±gp^:7i/-K;n:^<7)$ftA2) ^'f'i^ 

HLfc7yjy-iS'D-^6 6Ogft75:IeIte^pJ^g{C-r'5e7)^0ttSl 0 5.1 
0 7 WffCiR^^n^. •Jx-:^=^■^>;/yl 0 1, 10 3«, X^yv-\'7h6 
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3 A, 6 3 B&tXHlSl 0 5, 1 0 7 ^ V'^«y h 7 9 , 8 1 1*1 {I-g^i^ L , JSEIsIf* 
X<i:¥fT{Ig^J$ii-e>nfct>i^{C7y'J'Jr->'3 >D-^ 6 6 ^^mt^c 
[0 0 5 6] 

-tJ-'T K3^itg|5*f 7 4. 7 6 h^miZ. TM«7 8, 8 OJC^LXSittcTO 

g|5^1/-H;i'7-fe>y>J 1 0 2SrWbTl/i^o 0 0, 10 2 

(i, M3 2 (04) ±om)ISPX^iy^>^<:/ hl!i3 4±(DEn«PX«:/ 

ij>5r-^p-^6 6, 6 7^il^lt1-§fcJ6{C^n^*n-^(Dy^>y h 7 9, 8 1 
S:tK8 3, 8 S^Wr-So 
[0 0 5 7] 

$fSL<«, ±g|5^l/-H;i. (US) fimtcS'i)7yU^-i5'D-^6 7 (0 8 

xii^^^^t^y" :3.7 u- \^ )immx\t. mm(D^^\^-9\ty'yy^y v 
-(y^y^/u-T-^ y^-h^^m-iy^y^f/T^-^^y^-^t^^x^m^Wk 

n&^m-^ii^-t^f)^x\t^m'r^^tLf}^'ji^^^xu\^^f)^ibx$>^o 

[0 0 5 8] 

^^t- HXraiiSWJt- FTWtcEnJSiJf Stg:'3ROTK'J:i^-;/ h(D^-^(D 

-i"^ y if tomtit: . :iZ.X\t, L lTH0FLEXTmmzfn±7.X\ty7. 
xA<^:Il?^T^i^. L I THOFLEXTM«, *^0J(?)5S tSUSIIS^T^^^KP 
x+-t^:^'J+l:$^^7.cDPrinting Research IncOS^T^-So 
[0 0 5 9] 

ildTHi 4$rM1-^<!:, f-^^W^H-c^-r >=\^>^/=i-X'f >i^7-fe>:/ 
'J 1 0 9<&WTS'r>=^^>i^/:3-X'f >^g^l 0 75^, M3 2±(D)igP(cM 

mm^nx^^^o ^<D^m^mmm\zmt. ^ti^^mmm^hrD7zfv^- 
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gffi^feOo #:'3tt7yU'Jr-i$7D-^6 7Rtt, 7-P >y 1 1 1 
[0 0 6 0] 

^^^-r^fej6Tgi5^ I/- h*;i'7-fe>yj 1 0 0 n\z. ^mms~< y^y^/u 
-^-iy^fj'tyzf^) 1 1 z^h-o^y^yif/zi-^^y^mm.1 Q-hmm.-^ 

6 8<&{^ffl-r-5{^D(C, mS¥-K^iS'->^l/-H7-P'>^XO-^7 

■fe>7'u 1 1 3(3, Mra-i'>+tiiLA°>i 1 1 mzm^-^ntzmw-^ y^Qx 
\f:i'-7-^y^mtm^^^n^, m.w-^y^x\tU'-f-^y^mQ\t. 7- 

tz'^mnm\z^Lx^m^n^. ^mo-(y^x\tn-v-^y^mQ\t. m- 
mmM^i^ut-^^m^Mmi 1 9^aoT-r>4^aiL/t>i i i^xt-yzr 

1 2 OfCctDffiii^n^, 
[0 0 6 1] 

(n>%[mm^m.^m\t^(Dmm.^^±mziDfzy)n:-h^'DX\^^^. ht^Lt^.f^^^. m 
x\mWfnmmmt\^^-Dfzn\:>ymi±.\zmim\^(D^ / - wr§ 

<0;5^(DEn»iJlli^{c-::)l^T«, 7-P>:/i5'7.7yu^-i5'D-^ 6 6(?)tf»ffl^ 
jiMfi, ^1 IROTl 8{C^$nTLi-5ct^lC^lRt>'^2 0ff«ffl^ji^ 
ffi6 6 A, 6 &B^^mir^^^\Zh^m^7y^--t!y h^6 6CtIcb-s.Ttfc 
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[0 0 6 2] 

#-©K^^->^i/-K6 8B{s, ^m-^ntcmmm^m^me 6 A. 6 6b 

H^A7 3A, 7 3B, Xi7;Wi^^-r>l 1 9A, 1 1 9 B . RZ^t" )l 
5j^>yi2 0A, 1 2 OB^ViofcT^oLTJl/^^M^^W^roi', :9'f'M7::: 
Uy^7.a-y(DmmWMl 1 3 ;*^jJ:>MT'^-5o $?,(I-r>^aiLA°>l 1 7t) 
^m-^n. /t>117tt, 01 8{C^$tlTVi-5J;e)lc5i-^1Sl 2 1 tlJ;-:jT2 
0(D/"^>|S5^-1 1 7 A, 1 1 7 BH^^-ttenTI/i-So ^KDMUI 2 l\t. 7> 

[0 0 6 3] 

T^i7l/-H;i/fem{ltOotj-e,nfct>:MT^$nTV^^/5^' (017) , 
I/-K©5^-M7::iP>;/i'X7yj'^r-i$7D-^7-fe>7'U 1 1 S^^i^^U- 

[0 0 6 4] 

IfiEPfliiJiLiiu/ h±tc:<hDolj--5ilt*>'-lr^'g>J;^{Cf -STK^tr^i^-y htr>8 8 P 
, 9 0 P±(C]SllHl-r5?^TiS^$tlTVi^o ddTaQ^^M^-r-St, 7K¥tf5J^ 
>y h tr>8 8 p. 9 0 P«TOJ:i-^;/ h(^ti!*(DMLgMX^-X 2 9l*3{C<hO 

ott^n, ^n-e'nwJ^+»--r 1 4, i sicg^^nTi^^^o s^sl 

Afca^^n^o t!4^>;/ h^^tf>«-r y^y^/zi-y^^ >^mm i o (d+k 

h*^it?H5M7 4, 7 6^3S^1-^RJ^^Pgl58 8, 9 0 [^{CiR^$n-5)o 7K¥^ 

jtbf>8 8 p, 9 0 Ptt, m^mxRv^mmRzS':ryy^y hm^m\zmmL 

[0 0 6 5] 

n^LKit. tf7j^>> htf>8 8 P, 90PH, 7y'J'ir-i5^p-^6 6, 67 
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0 4 A, 1 0 6 A(D^-#fiX h P-^ HJ^^^T:/^ >^ 
6 it. ^n^'n7 X-iS' 7-A 1 0 4A, 1 0 6 A©^-(D5liZi^7. hD 
[0 0 6 6] 

»^b<it. tf>J^>> htf>MTf^btl, -y-^r F3^Jtg|51Sffi7;i/SX':7ATir 

7-^ y^mmi otitfTj^^;/ htf>8 8 p, 9 0 f tommz^i^^xmi^^KiRzf^ 
Kmm]s\o\z^^\zm^r^z.tf)^T^^o mmmzit. m^(DM\tm5o^ 

)V mi. Smin) T^-So Ltz-h^-DX. >+>y/:n-x^ >^gM 1 0 tt, 

\z\m'^±\zm\:^^^ibnx\^^o 

[0 0 6 7] 

i:7U-K;i'7-t:>:/'J i 0 omS\ Q2\t. -1 y^yif/n-^^ yif^wi 

nTVi^fcie), ii(DgBio«, mm-^^ Yyv--hx\tmm(j^^(om<DU 
^o\z^K>^m-^n^^tu<W3!.ms^\)L^^\z>h^ nM±w^m Lxn^\zm 
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[0 0 6 8] 

Ei4ROT5n^^nTt.i5ct^{i, ^ >^>'ifx:2-y'^ y^mmi o<Dm 

[0 0 6 9] 

mLmmm(Dmm^^0^L^^h<Dx$>^f)^. -ly^y^/u-y-^ >ifmmi 

o 

[0 0 7 0] 

i^mm mo^) ^m^x(D^ y=¥y^/:i-r-^ y^^frnmi oomt^t. a- 

77-A10 4A, 1 0 6 A^t)Oli®jM$MffivU>iS^l 0 4> 10 6{Ccfco 
T^^^n^o ^lCO$mEEvU>iS^l 0 4«, tfT}^.;/ htf>l 0 SlCckOWJ 

^7U-Ai 4{3SiiHi-r-5j^TSg^$n, m2<D^^&y^jyyi o 6«tr3j^<y 
htf>i 1 oiCctDTO«7i/-Ai sizmmt^Mx^^^nxi^^^o ^n.j£ 

y^)yyi 0 4. 1 0 6(Dm^^mm\ZJt^^X, A7-h^>7.7 7 7-Al o 

4A, 1 0 6Aitw&r^f}^x\tmj^isbi^n^o /-^u-hyyxy 77-/^1 o 

4A\t. tfjJ^«y htf>l 1 2{Cc!;0lt< h'^itgP^^ 7 4 «lHl-r^J^T^^$n 
-5, TOtCLT, A7-h^>X777-A 1 0 6 A«e4^'y htr>l 1 4lCck 

Oit-r h*^j#M7 6«iHit-s^Ti^^$nT(.i§. 

[0 0 7 1] 
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>^>iJ^/'3-i5'-gg6 OJie^^y htf>8 8 P, 9 0 P(D±^SB#ti-lHll9 

h If > 1 1 4 ^SLT-f >+>^^/zi— r^' >^^g^T|RB$tl^, 
[0 0 7 2] 

mm.'^muT.hy/^T-tyzf') 1 1 siccto, )igipxtiy^>y«y hiii<i:oH 

t^T^cCtaiDi^^^^^M 1 6<^wr^o ^;i/i:7^>^ 1 1 8«; t!> i 2 o±(7)ij- 

< \^^mmi7 4\zMi^xmm-r^mx'^^-^nx^^^o ^;i/^7>^ 1180 

mm^x^^t^^oizto-Dn^nxi^^^o w^^mmj^M. r^^j^-^n 
-yQQ^mi'Xiff^y^yhBt^y^y'ifX^-y'^ y^^.^^-r^^oM 

[0 0 7 3] 

mt^^tf)^X'^^o ^<D±. -(yy-fy^y^yif/u-T-^y^mw-h^VA 
?)-^m\z$)^^^. Y^^-^u-Y^y^msu-v-^yT<mz'-(y\t. ^ 

•fO^ y^X\tzi-'r y^ii^^ho \'D<D9^-:f(Dh(D^t'S^^-t^fz^\Z^ 
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[0 0 7 4] 

RZS^Wmm • TK^ttttlgMa- >y h 1 2 4, 1 2 6R?>'1 2 8 {::=toT^%S: 
U^«$-B:e>n^o ^^Sgg/ttttigm^n^^ M 2 4. 1 2 6S:t>'l 2 8«, 
lo©TOJ:i->y h©/EIP3 6ROTFb^ h^>x:77 H^A4 0 tci 0 t)^ lo 

[0 0 7 5] 

Sji<7)M2Sm^^gMROTttilll* • 7j<^amgB:i->:/ M 2 4, 12 6 

7A-5^rS:®LT^M\/->Z (EI4SLt>'E5) ^tl^'nEIM 
[0 0 7 6] 

0)^n.mVtiiLnm^m^y H l 2 4D, 12 6DJ^t>'l 2 SD-fy^-^^nxi^^^ 
, iSiS. S^a^^^^SgMRt/i^lttl^ • 7K^am^«:i-«;/ h 1 2 4, 12 6 

Raci2 8«. »SL<«, ^Bmmizp^tLxp^^^n^my'^D-T.wyy 
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7. ©Printing Research Inc. {lJ;O^0^:gS UP ER BLUE HVTMT-rtT 
BR^nrViS, *^BJ®^^|WI!^BJ#T^OSSAT^SHoward W. DeMoore \ZM 

T-s ^Mmni^^^^mmmi ti^^omo. 1 993^1 o^esngm^nfc 

[slB#^M*@#fFtii^^ 0 8/1 3 2. 5 8 4^(D4'T^^$nT(.^-5<h*3f9{C 
[0 0 7 7] 

m'&m^y H 1 2 4D. 12 eDRlSl 2 8DtCig'&^nfcttttigMV-/}N;H>* 
1 2 4 E, 12 6 ERD^l 2 8 E<^^i^, It^SgM'Xu/ HG)rB^(Z):S¥;^|S]?^^G 

^^mmm<Dmmx\ m^v-yzizMLmmmm^m^izm^-^nxi^^^. mm, 

mm^y H 1 2 4 E, 12 6 ERUl 2 8 EH, :g#;^MmS^^ltG;&^'SM 

v->zif^\zw.mmLTi^^^mx% "tn^n^m^m^^ k 1 2 4d, 126 

[0 0 7 8] 

D.~y hrsmiiiftia^^^^sgM/fflffiggi 24, 12 ^msi 2 8t3=to 
xm^-^n^)m.mm.'^-b^u^^x. -y v^vm^xf^m^n^-m.(r>i^^-7. 

IIS w (ce«c# $ o TOJ ^ tifc (j^i^ D (D 7 1/+ y EPJS'jffl -i yM-mM\^x\^^ ^ 
hyy\f>'!/itm^±wm-^n^o :i(Dn.~yhm^m/mtiimmiz^K). mi 
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[0 0 7 9] 
[0 0 8 0] 
[0 0 8 1] 

[0 0 8 2] 

(DayGlo), /N°-;i/> ^^^)vi7 (zf-;H-*, ->;i//\*-:Rt/'e0fi!l©^i57;i.) . 

iy7>;^) , •a^f}^< tnmmt>ri^^m (;^^^>;/^7>K'je-;i/) , ^ 
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[0 0 8 3] 

T'7 ^=\^vTOffl< >4^W3-T-^ >^(D:t-n-yu vx-f y^f^no z: t 

[0 0 8 4] 

:^mmr'mm-^n^^ouyu^ym\m^y^Rzsu-y-^y^{t. tiy- 
mnRzs/x\t^m\imn. mm^rmmm^izm^r^^u yy. uy^x 

. xAjZ°/v. ■t)lu-7.RV^^(Dmmi^. ^?iJx.«-lr;UP-7>xxx;i/X«-tz:JUo 

xmrns^i^^mu^^mm-r^zt^^x^^o mmwuyytLxit. 7^^j)i 

[0 0 8 5] 

f)^-t}ip^\z^mLrz^mtu^(D^^<^o\zmm\z-*)-^x^^-^nxf3i<xit 

(i, 1 >5^^fc Dl75'v300^-r> (1 cin$.fc 068~118^-r» <D 

rnmp^o)?.^ ^j-yy-( ym^^^Lx^^u<xitUibti\^^o $f^L<«, 

*HJii»II##<hLTrt-&$nTt.i^, Howard W. DeMoore 
n, Mx+lJ-X!mr$^^X©Printing Research Inc. (C^-rii>7>#-^^nfc, 
Steven M. Persontl^^-r^TRHIt^^ 5. 4 2 5, 8 0 9^(D'1'TlSm$nTl.> 
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[0 0 8 6] 

[0 0 8 7] 

gHfi«, -r>=^>^/ii-T-^ >^ggi o^^'^iii^^aMtc^^fB^tcTyuy- 
^'m.it^^wm^.x(n>< y^y^/u-7-^ y^^m.^xm&\zmm7i.^ ct^ 

TjcVi, ^n«T'^T, WJ^^^^'r>=^^>i^/=i-x^ >i^gMl 0^&<^:l9^•r 
iI<!:7:J:<. ^^xmf$.xt^o 

[0 0 8 8] 

m^^^uvmim^y^xito-y'^ y^xxt-yhn-f-^ y^x\t±wzi- 
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[0 0 8 9] 

, 'ftf)±:>yh-^nrzi^m&:}^m^x^Rm'^mr$>^o btc^^ox. lithof 

mm(Dm^^x'hno:it^^xt^. ^m(Dmm\z:ioi^x\i. i^mm (jsijo^f) 
lo^yy^v. #JBiJOf w.mx-( y^y^/u-^^ yif^m^m 

m.mz^7.^:it-h^iii'^X$>^. 
[0 0 9 0] 

m 8 0{C<J;oTTa5i^l/-H;i/7-fc:>:/U 1 0 0±{3<h00tt^>nT:}3 0 
, ^2(D7y'jy-i5'D-^6 6 7$>^*1j--r H^jtMS 2, 8 4 J; 0 ±g|5i:7 ^- 
K;^7-l:>>^'J 1 0 2 ±Hi: 0ott^>nTt.i^, z.(Dmm.\z^^t. <y^y^ 

y^mm 1 0 i,tMn±(DmzMbmm^ >+ssy^/x«=i-x^ > 

v\zn\^xm\m^ y^ms/iL\tzi-^^ y^m^-^m^^^z.t.ti^x^ 
nz^<r><y^tiK nzw\:^::-vY:sLxnn\zwJ&Mm'yyy'TvV'^ 

o^'^-rmm-wi\rm:T^-t^wz-vmii%\zn'Lx \2m.om% 
/\'>y) J oso 2a<D>r>+>^7^;uAX(i^-X'<>^®75^^^$n^, 

n^rcibm^^<D$>^h(DXti:<X\ttiiibtil,\ ^CD±, li^^7-k>> h#®iE 

>^^gei o^mmr^z.ti}^X't^o 

[0 0 9 1] 
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CO 0 9 2] 

rz^m:fjm\z'^y t. yu^vmmzfuyx^y^^t. mi 4\z^-^nx^^ 
^j:o\zy'zL7)v^u-\^)v^ y^y^/n-y-^ o\z^y)mmS':r 
yyrv v\zmmzm^^n^. ^ti\i7y'^j^-^o-y6 7r^^±^^u- 

h*;H 0 2rttCiDOtte.n, 7:iay ^ X7y^) ^-^ U-y 6 6f}^T^^U 
n-x-f >^m«±g|5^l/-K;PMl 0 2T#;'3l47yU^-i5'P-7 6 7 

yu^vmwmRzsyxitzrnyx^ y^x^tu-y-^ y^fum^. r^!7 v- 

[0 0 9 3] 

*ffS-r§M7^cC^-fe;nt'i'X&w«^*$t)::?. mx.\t. ^^a^^ii^ 1 4 o 

jiT'5±a5^l/-K;H3:Bl 0 2{C<i:0':3lj-?>nfc7-P>;/i>XP-^ 1 1 1 
, »SU<«l-r>^*fcO 100-300 7'f> (Icm^fcO 3 9~1 1 8^ 
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^iHf -STSP^^ I/- h*;n 0 o±\ztK)-onibnrz7~ny'!7 7.n-y6 eon 
mm^mt. ^ l < « i< >^sfe O2oo~6oo^<> (i cm^fc 079 

[0 0 9 4] 

^, >'Jr.y h'vcD^jiom. 1 4 2 JS, ^Mffi^i^ 1 4 0 © 

[0 0 9 5] 

mnT tji^^^m^T(DRio\zm\^^T. mKiui^^mmmt. f^m^zs 
mx'^m<ifmm^^Lx^<o . 7=.ny^x7-f'j^-'$^n-y\z^^m^\z 

[0 0 9 6] 

©fci* $ S iJ^T-S Cl ch fc =t 0 ^ S ^^c^^&O^x^ X 
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[0 0 9 7] 

0 ^ b 13 1> e) 1 ftcD-r >+7 ;uAX«=i-x^ 

[0 0 9 8] 

2;5^bSUPER. BLUER pJ<h ■5tt:^/\'U >^:7'^&I^ST'5 CI (hif^^ii^ST^ 0 
, |WlfiltC^3S:OT4lC^$nTVi^t*5D. )ffimOliM4 2±^C)iSX^l7'^>'^r 
P4 2^^iEX{ifem-r§;it=b!t^MT'^'5, my.\f:fyy^v VB(Dy\z\tm 
wummti^n. tsklt, ^^$n;^ci^?jf9ii4 2Rt;«^oM3 6±(d 
)Kx«y^>^>y hB(DrBi<^-'y:/<&aLT^3i-r5(conT, ensij^nfc^;!)^ 
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[0 0 9 9] 

P-^, $?SL<«7:iP>;/^^X7:/U'^-^P-^9 7 A^^rt^T-S. 
<>-r>4^>^/n-7^'r >i^gS9 7R«iE$tifc:X«feM$nfciffiSlOIP 
4 2«JFSL<IS, *BJ^#t3##tLTl^^$nTL5^Howard W. DeMooreC^ 

Tleax^-tfX'J'N^^T.OPrinting Research Inc.flckO, ^©^^SUPER 
BLUE EZ COATERTMT-iiji • aS^^nXVi^, 
[0 10 0] 

y^^M\z-Dnx. mmtn-^^ >^-^tircitf)^K>(DTmu±iz3m 

, m2(7)Tfe<>^7^;i^AX(i=i-x^ >!fmtm3(Dr^^y^y4)vi^x 
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